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NOACHUTE/IbHAA 3ANUCKA

Mpw pa3paboTKe Nporpammbl No GUONOTMU TEOPETUYECKYIO OCHOBY A5 onpeaeneHuns noaxoaos K popMmnpoBaHuUto cogepaHna yuebHoro npegmeta «brnonorua»
COCTaBWIN: KOHUEeNTyanbHble nonoxerHuna ®roC COO o B3aMmoobycnoBAEHHOCTU LeNel, cogepKaHma, pesynbTatoB 06ydeHns n TpeboBaHMi K ypOBHIO
NOArOTOBKW BbIMYCKHUKOB, MNOJIOXKEHUSA 006 06LMNX LLeNSX U NPUHLMMNAX, XapaKTepPU3yHoLMX COBPEMEHHOE COCTOSIHUE CUCTEMbI CpeaHero obuiero ob6pasoBaHuA B
Poccuiickoin Pepepaumm, a TakKe NONOXKEHUS O cneunduKke 6Moaornm, eé sHayeHMn B MO3HAHUKM XKMBOM NPUPOAbI M 0becnevyeHnn cyLLecTBOBaHMA
Yyenoseyeckoro obuwecrsa. CornacHO HazBaHHbIM MOIOXKEHMAM, onpeaeneHbl OCHOBHblE QYHKLMM NPOrpammbl MO 6MONOrMK 1 e€ CTPYKTypa.

Mporpamma no bruonorum AaéT npeacTaBaeHne o Lennx, oo obLen ctpaternm obydeHus, BOCNUTAHUA U Pa3BUTUA 0bydaroLmxca cpeacTsamm yyebHoro npeamera
«Buonorua», onpegenset obsa3aTeNbHOE NPeAMETHOE coAepKaHWNe, ero CTPYKTYPY, pacnpeaeneHune no pasaenam U Temam, PEKOMEHAYEMYIO
nocneaoBaTeIbHOCTb U3y4eHUsA y4ebHOro matepmnasna ¢ y4ETOM MEXKNPEeAMETHbIX U BHYTPUNPEAMETHbIX CBA3EN, NOTMKM 06pas3oBaTebHOro npouecca,
BO3pPacTHbIXx 0ocobeHHOCTeN obyyatowmxcs.

B nporpamme no bunonornmn TakxKe Y4YUTbIBAKOTCA Tpe6OBaHVIFI K N1aHUpyemMbIM IMMHOCTHbIM, MeTanpegmeTHbIM U npeamMmeTHbIM pe3y/sibTaTaM o6yquvm B
dbopMMNPOBaHMM OCHOBHbIX BMA0B Yy4ebHO-MO3HaBaTe/IbHOMN AeATEIbHOCTN/YUYeBHbIX AeNCTBMIA 0BYHaOWMXCA MO OCBOEHUIO COAePXKaHUA BMONOrMYEecKoro
obpasoBaHus.

B nporpamme no 6uonorun (10-11 Knaccbl, 6a30Bbiit YpOBEHb) peann3oBaH NPUHLMN NPEEMCTBEHHOCTU B U3yuyeHUn buonorumn, 6aarogapa yemy B Heit
NPOCMaTPMBAETCA HAaNPaBNEHHOCTb Ha Pa3BMTME 3HAHWIM, CBA3AHHbIX C POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MMPOBO33PEHUA, LLEHHOCTHbIX OPUEHTaUMIA
JIMYHOCTU, IKONOTMYECKOTO MbILINIEHUA, NPEACTaBAEHMUI 0 340P0BOM 06pase XKU3HU U BeperkHbIM OTHOLLEHWEM K OKPY»KatoLe npupoaHoii cpege. Mostomy
Hapaay ¢ usyyeHnem obLebMoNorMyecknx TeOpMI, a TakKe 3HaHNIM O CTPOEHMM KMBbIX CUCTEM PA3HOrO PaHra U CyLLLHOCTU OCHOBHbIX NPOTEKAOLWMX B HUX
NpoLeccos B Nporpamme no 6MoN0rMKU yaeneHo BHUMAHUE UCNONb30BaHMIO NOMYYEHHbIX 3HaHWUI B MOBCEAHEBHOM KU3HU ANA PelleHnsa NPUKAaSHbIX 3a4ad, B
TOM umcne: NPOPUNAKTUKM HACNeACTBEHHbIX 3a60/1eBaHNIN YeNOBEKA, MeAMKO-TEHETUYECKOTO KOHCY/IbTUPOBaHNA, 060CHOBAHUA 3KOIOTUYECKH LLesecoobpasHoro
noBefeHNA B OKPY*KatoLWwel NpMpoaHo cpeae, aHannsa BAMAHUA X03ANCTBEHHOW AeATENbHOCTUN YeIoBEKa Ha COCTOAHUE NPUPOLHbLIX U UCKYCCTBEHHbIX
3KoCUCTEM. YCUIEHUE BHUMaHMA K MPUKNAAHOMN HanpaB/ieHHOCTM y4ebHoro npegmeta «bronorua» npoamMKToBaHo HeE06X0ANMMOCTbIO 06ecnedeHuns ycnosmin 4ns
pelleHna 04HOM M3 aKTya bHbIX 334a4 WKOAbHOro 6nonornyeckoro obpasoBaHms, KoTopaa npeanonaraet GopmmpoBaHue y obyyatowmxca cnocobHocTH
afanTMpPOBaTbCA K UBMEHEHUAM AUHAMWYHO Pa3BMBAIOLLETOCA COBPEMEHHOro Mupa.

Buonorua Ha ypoBHe cpeaHero obuero o6pasoBaHua 3aHMMaeT BaxkHoe mecto. OHa obecneunsaeT popmupoBaHme y obyyalowmxca NpeacTaBAeHnin 0 Hay4HoW
KapTMHe MMUpa, paclumpsaeT n 0606LLaeT 3HaHNA O KMBOW NPMPOAE, €€ OTANUYUTENbHbIX MPU3HAKaX — YPOBHEBOMN OpraHM3aumMn U 3BOAIOLMK, CO3AAET YCI0BUA ANA:
NO3HAHMA 3aKOHOB XMBOW NPUPOAbI, POPMUPOBAHNA GYHKLMOHANBHOM NPAaMOTHOCTU, HAaBbIKOB 34,0P0BOr0 1 6e30mnacHoro 06pasa KMU3HM, IKOIOTMYECKOTO
MbILUAEHUA, LEHHOCTHOMO OTHOLIEHUSA K KMBOM NPUPOAE U YENOBEKY.

Bosblioe 3HaYeHWe BMOIOTMA MEET TaKKe ANA peweHnAa BOCNUTATE/IbHbIX U pa3BuBalOWnX 3a4a4 cpeaHero 06LI.I,er0 O6pa3OBaHMH, counannsaumnun
o6yqa|ou1,14xcn. U3yyeHne 6uonormm obecneunsaet ycnosua gna CI)OpMMpOBaHMFI NUHTEeNNEeKTYabHbIX, KOMMYHUKaUNOHHbIX U MHd)OpMaLI,MOHHbIX HaBbIKOB,
3CTeTUYECKOM KynbTypbl, CI'IOCO6CTBy€T UHTErpaunm 61010rMYECKNX 3HAHUM C npeacrtaBaeHnNAMMN N3 Apyrux y‘-IE6HbIX npegmeTtos, B 4aCTHOCTH, ¢M3MKM, XMMnn n



reorpadwlm. HasBaHHble N0I0OXKEeHNA O npegHasHa4yeHUun yqe6Horo npegmeta «Bbuonorma» cocrasunmn OCHOBY g4 onpegeneHna noaxoaos K 0T60py n
CTPYKTYPUPOBAHUIO €ro cogepxaHua, npeacraBs1eHHOro B nporpamme no 6uonoruun.

OT60p copeprkaHus yuebHoro npeameta «bronorna» Ha 6asoBOM YpOBHE OCYLLECTBAEH C NO3ULMI KyNAbTypocoobpasHOro noaxoaa, B COOTBETCTBMM C KOTOPbIM
obyuyatowmecs A0KHbl OCBOUTb 3HAHMA U YMEHUSA, 3HaUMMBble g GopMUpPOBaHMA 0bLLel KynbTypbl, onpegenstowme afeKkBaTHoe NOBeAEHNE YENOBEKA B
OKpYy:KatoLwen npupogHoi cpeae, BoctpeboBaHHble B NOBCEAHEBHOM XU3HU N NPaKTUYECKOM AeAaTeNbHOCTU. Ocoboe MecTo B 3TOIM cUCTEME 3HAHUI 3aHUMALOT
3N1EMEHTbI COAEPKAHMA, KOTOPbIE CNYXKAT OCHOBOW AN GOPMUPOBaHUA NPeACTaBNEHNA O COBPEMEHHOM eCTECTBEHHO-HAYYHOM KapTUHE MUPaA U LLEHHOCTHbIX
OPMEHTALUAX TMYHOCTUN, CNOCOBCTBYIOLNX N'YMaHU3aLUMnN Buosiormyeckoro obpasosaHus.

CTpYyKTypMpOBaHME coAepKaHna yuebHOro maTepunana B nporpamme no 61Mo1ormm ocyLw,ecTB/IeHo C y4ETOM MPUOPUTETHOTO 3HAUYEHNA 3HAHNI 06 OTANUYUTENBHbIX
0COB6EHHOCTAX *KMBOW NPMpPOoabl, O €€ YPOBHEBOW OpraHM3aLmmn 1 3BOOLMK. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4ebHoro npeamerta «buronorna» sblaeneHsl
cneaylolme coaepkateNbHble MMHUK: «BUoNorna Kak Hayka. Metogbl Hay4HOro nosHaHua», «KneTka Kak 6uonornyeckas cuctema», «OpraHMsm Kak
6uonornueckas cuctema», «Cuctema u MHoroobpasme opraHMYEeCcKoro MMpa», «IBOIOLMA XKUBOM NPUPOAbI», « IKOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTU .

Llenb nsyyeHus yuebHoro npeameta «bronorma» Ha 6asoBom ypoBHe — 0BAAAEHME 0OYYAIOLLMMUCS 3HAHUSAMM O CTPYKTYPHO-GYHKLMOHANbHOW OpraHM3aLmm
YKMBbIX CUCTEM PA3HOro paHra n npuobpeTeHne yMeHUN NCNONb30BaTb 3TU 3HAHMA A1A TPAaMOTHbIX AENCTBUN B OTHOLEHUN 0OBEKTOB KMBOM NPUPOAbI U PeLUeHuA
Pa3/IMYHbIX KU3HEHHbIX Npobaem.

JoctukeHne uenmn nsyyeHmsa yyebHoro npegmera «brnonorna» Ha 6a3oBom ypoBHe obecrneunBaeTca pelleHnem caeayroLmx 3agay:

OCBOEHME 06YYaIOLMMUCA CUCTEMbI 3HAHNI O BUONOTMYECKUX TEOPUSAX, YUEHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMMNOTe3ax, NpaBuaax, Cay»Kalux OCHOBOM anA
bopmmnpoBaHmMA NpeacTaBAeHMIA O ecTecTBEHHO-HayYHOW KapTMHE MMpPa, O MeToAax Hay4HOro No3HaHUA, CTPOEHMM, MHOro06pasmm 1 0CO6EeHHOCTAX KMBbIX
CUCTEM PA3HOro YPOBHA OPraHM3aLLMu, BblAAIOWMXCA OTKPLITUAX U COBPEMEHHbIX UCCeA0BaHUAX B 6uonoruu;

dopmmpoBaHUe y 0byYatoLMXCA NO3HABATENbHbIX, UHTENNEKTYabHbIX M TBOPYECKMX CNOCOBHOCTEN B NPOLLECCe aHANMN3a AAHHbIX O NyTAX Pa3BUTUA B Guonornm
Hay4yHbIX B3rNA40B, NAEN M NOAXOA0B K U3YYEHMIO KUBbIX CUCTEM Pa3HOMO YPOBHA OpraHU3aumnm;

CTaHoOB/IeHMe y obyyarowmxca obuelt KynbTypbl, GYHKLMOHANbHOW FPAaMOTHOCTH, Pa3BUTUE YMEHWNI 0OBACHATb U OLLEHMBATb ABIEHMA OKPYKAIOLLETO MUPA KUBOWM
NpPUPOAbl Ha OCHOBAHMM 3HAHUI U ONbITA, MOJYYEHHbIX MPU U3yYeHUU Bruonoruuy;

d)OpMMpOBaHMe Yy o6yqa|ouj,mxcn yMEHMl\;I NUNNKOCTPNUPOBATLb 3HAYEHNE 610/10rMYECKUX 3HAHMI B I'IpaKTM‘-IECKOﬁ AeATENbHOCTU YeNoBEeKa, Pa3BUTUN COBPEMEHHDbIX
MegnuUnNHCKnNX TEXHONOMNI 1 anO6MOTeXHOﬂOFMVI;

BOCNnUTaHme y6e)KAéHHOCTM B BO3MOYHOCTU NO3HAHMA Y€/10BEKOM KNUBOW npupoasbl, HEO6XOAMMOCTM 6epE)KHOI'O OTHOLUEHMA K HeR, CO6J1PO,EI,€HVIFI 3TUYECKUX
HOPM Npu npoBeaeHnNN 61oN0rMyecKknx MCCﬂeAOBaHMﬁ;

OCO3HaHMe UeHHOCTH 6MONOrMUYECKNX 3HAHUI ANnA nosbllWeHNA YPOBHA 3KON0rM4yeckom KynbTypbl, ANA (I)OpMMpOBaHVIﬂ HAay4YHOIro MMPOBO33pPEHNA,

npumeHeHVe NPUOBPETEHHBIX 3HAHWUI U YMEHUI B MOBCEAHEBHOM XKMN3HM A1 OLEHKM NOCNeACTBUI CBOEN AeATeIbHOCTM MO OTHOLLIEHMIO K OKpY)KatoLLen cpeae,
cobcTBEHHOMY 340p0BbIO, 060CHOBaHMeE U cobaogeHne mep NPOoPUNAKTUKN 3ab60N1eBaHUA.



B cucteme cpegHero obuiero obpasoBaHus «bruonorua», usyyaemas Ha 6a3oBom ypoBHe, ABAAETCA 06a3aTe/IbHbIM y4ebHbIM NPEeaMETOM, BXOAALWMM B COCTaB
npeameTHOM 061acTh «EcTecTBEHHO-Hay4YHble NPeaMEeTbI».

Ons nsyyeHma 6uonornum Ha 6asoBom ypoBHe cpeaHero obuiero obpasoBaHuns oteoamTca 68 yacos: B 10 Knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca
(1 yac B Hegento).

COAEPHAHUE OBYYEHUA

10 KNACC

Tema 1. buonoruna Kak Hayka.

Buonorua Kak Hayka. CBA3b 6GMoNornMm c 0bLLeCcTBEHHBIMU, TEXHUYECKMMM U APYTUMM ECTECTBEHHBIMW HayKamu, punocoduei, STUKON, SCTETUKOM 1M Npasom. Ponb
6uonormn B GopmMmMpoBaHUN COBPEMEHHOMN HAY4YHOM KapTUHbI MMpa. Cuctema BMON0rMYeckux HayK.

MeToab! MO3HaHWUA KUBOK NpUpPoAbl (HabaoaeHWe, IKCNEPUMEHT, ONUCAHNE, U3MEPEHUE, KnaccudmKaums, MoAEMPOBaHNE, CTaTUCTUYEeCKas obpaboTka
OaHHbIX).

JemoHcTpauum:
NopTpethl: Y. AapsuH, . MeHaenb, H. K. Koabuos, K. YOTcOH u ®. Kpuk.

Tabanupl 1 cxembl: «MeToabl MO3HAHWUA KMUBOM NPUPOAbI».

NabopaTopHblie ¥ NpaKkTUYecKkue paboTbl:

MpaKTnyeckas pabota Ne 1. «Mcnonb3oBaHMe pasnnYHbIX METOA0B NPU U3ydYeHUM BUOOrMYECKMX OOBEKTOBY.

Tema 2. }usble cuctembl U UX OopraHusauua.

KuBble cuctemsl (6MOCVICT€MbI) KaK npeameT n3yyeHua 6uonorun. OTanume KUBbIX CUCTEM OT HeopraHquCKoﬁ npupoabl.



CsoiicTBa bMocmucTem M Mx pasHoobpasme. YpoBHU opraHM3aumm 6MocucTemM: MONEKYIAPHbLIN, KNETOYHbIM, TKAaHEBbIM, OPraHU3MEHHbIM, NONyAALMOHHO-BUAOBON,
3KoCUCTEMHBIN (BnoreoueHoTUYECKMI), BUochepHbIN.

AemoHcTpauuum:

Tabaunubl 1 cxembl: « OCHOBHbIE MPU3HAKK HKU3HWUY, «YPOBHM OPraHM3aLMm XKNUBOM NPUPOabI».

ObopynosaHue: moaenb moaekynbl JHK.

Tema 3. XMMUUYECKUIA COCTAB U CTPOEHUE KNETKU.
XMMMYECKUIA COCTAB KNETKU. XUMMYECKUE 31EMEHTbI: MaKPO3/1eMEHTbI, MMKPO3NEMEHTbI. Boga v MMHepanbHble BELWECTBA.
®YHKLMM BOAbI U MUHEpPA/IbHBIX BELLECTB B KneTke. NoaaepkaHne ocMoTuyeckoro banaHca.

Benkun. CoctaB U cTpoeHue 6e1KoB. AMUHOKUCIOTbI — MOHOMeEpPbI 6e1KoB. HezameHMMble 1 3aMeHUMble aMUHOKUCAOTbl. AMUHOKUCIOTHBIN cOCTaB. YPOBHHU
CTPYKTYpPbl 6€N1KOBOM MONEKYbI (NepBUYHaA, BTOPUYHASA, TPETUYHAA 1 YeTBEPTUYHAA CTPYKTYpa). XMMmniyeckue ceBoincTea 6enkos. buonormyeckune GpyHKLUU
6enKos.

depmeHTbl — brMosiornyeckne Katanmnsatopbl. CTpoeHue pepmeHTa: akTUBHbIN LLEeHTpP, cybcTpaTHan cneundumnyHoctb. KopepmeHTbl. BUTamuHbl. OTanums
$bepMeHTOB OT HEOPraHUYECKMX KaTaIn3aTopoBs.

Yrnesoapl: MOHOcaxapuabl (rtoKkosa, pubosa u ge3okcuprbosa), Ancaxapuabl (caxaposa, 1aKTo3a) U noaMcaxapuabl (Kpaxman, rMKOTeH, LLeannno3a).
Bruonornyeckne GpyHKLUN yrNesoaoB.

Jiunuabl: Tpuramuepuasl, ocdonnnuabl, crepoungpl. FlmapodunbHo-rnapodobHble cBoiicTBa. Buonoruyeckme GyHKLMM nMnnaos. CpasHeHue yrneBoaos, 6enkos
W IUNNO0B KaK MCTOYHUKOB 3HEPTUK.

HyknenHosble Kncnotbl: AHK 1 PHK. HykneoTnabl — MOHOMEPbI HYK/IEUMHOBbIX KNUCNOT. CTpoeHune u ¢yHKumnmn HK. CtpoeHue n pyHkummn PHK. Bugbl PHK. ATO:
CTpoeHue u GyHKLUU.

LnTonorma — HayKa o Knetke. KnetouyHaa Teopua — npumep BBaMMOAeﬁCTBMﬂ Mp,eﬁ n d)aKTOB B HAYYHOM MO3HaHMKU. MeToabl U3y4YeHUA KNEeTKU.

KneTka KaK LenocTHas umeas cuctema. ObLume NpusHaKkKM KAETOK: 3aMKHyTan Hapy»kHas membpaHa, monekybl IHK Kak reHeTuYeckunin annapar, cuctema CUHTe3a
benka.

Tunbl KNETOK: 3yKapmnoTmyecKana u NnpoKkapmoTmyeckas. OcobeHHoCTH CTpoeHunA FIpOKapMOTW-IECKOﬁ KNneTkn. Kneto4yHana cTeHKa 6aKTele71. CTpoeHme
BYKapMOTquCKOVI KneTkn. OCHOBHbIE OTAMYMA paCTMTeﬂbHOVI, *KUBOTHOM U FpM6HOV1 KNeTKn.



MoBEPXHOCTHbIE CTPYKTYPbI KETOK — KETOYHAA CTEHKA, MMKOKAUKC, X QYHKLMU. MnasmaTmyeckas membpaHa, eé cBoictea U dyHKumMK. LiuTonnasma u eé
opraHouapl. OgHoMmembpaHHble opraHongbl KneTku: IMMC, annapat FonbaKu, NM30CoMbl. Mo yaBTOHOMHbIE OpraHOUAb! KAETKU: MUTOXOHAPUM, NNACTUAbI.
MpouncxoxaeHne MUTOXOHAPUIA U NaacTua. Bugbl nnactua. HemembpaHHble opraHOUAbI KNETKU: PUOOCOMbI, KNETOUYHbIV LEeHTP, LLEHTPUOAN, PECHUYKM, KIYTUKMU.
®YHKUMM OPraHOMA0B KNETKWU. BKAtoYeHus.

AQpo — perynatopHbIn LEHTP KeTKkn. CTpoeHue aapa: saepHas 060/104Ka, Kapuoniasma, XpoOMaTuH, AAPbILWKO. XPOMOCOMbI.

TpaHCNOPT BELLECTB B KNETKE.

AemoHcTpauuum:

MNopTpertbl: A. /leBeHryK, P. Tyk, T. LLUBaHH, M. lWnengeH, P. Bupxos, K. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®panknumH, K. M. Bap.

Ounarpammsl: «PacnpegeneHne XMMUYECKUX SNEMEHTOB B HEXXUBOWM Npupoaey, «PacnpepeneHne XMMUYECKMX 31EMEHTOB B XKUBOW Npupoaey.

Tabanubl 1 cxembl: «lMNeproguyeckas Tabanua XMMMUUYECKUX 31eMeHTOBY, «CTpoeHMe MOJIeKY/bl BOAbI», «BuocnHTe3 benka», «CTpoeHne monekybl benkay,
«CtpoeHune pepmeHTa», «HyknenHosble Kucnotbl. AHK», «CTpoeHne monekynbl AT®», « CTpoeHME 3yKapnUoTUYECKON KNeTKn», «CTPOEHUE }KUBOTHOM KJIETKUY,

«CTpoeHue pacTUTeNbHON KNeTkn», «CTpoeHMe NPOKapUoTUYECKOWN KNeTKn», «CTpoeHMe aapa KNeTkn», «Yrnesogbl», «/Innmabl».

Ob6opyaoBaHMe: CBETOBOM MUKPOCKOM, 0bopyaoBaHMe A1 NpoBeAeHMa HabaoaeHni, 3MmepeHuin, SKCNePUMEHTOB, MUKPOMNpPENnapaTbl PaCTUTE/IbHbIX, })KUBOTHbIX

1 6aKTepUaNbHbIX KNETOK.
JNabopartopHblie U npakTUYecKue paborbi:
NabopaTopHan pabota Ne 1. «M3yyeHne KaTaIMTUYECKON aKTUBHOCTU GepMeEHTOB (Ha NpuMepe aMuniasbl UM KaTanasbl)».

NabopaTtopHana paboTta N2 2. «M3yyeHne CTPOEHUA KNETOK PACTEHNI, 3 KUBOTHbIX M BaKTEepUIt N04 MUKPOCKONOM Ha FOTOBbIX MMKpOMpenapaTax 1 Ux onnucaHune».

Tema 4. X XnsHepeATeNbHOCTb KNETKWU.

O6meH BelecTs, MAK metTabonusm. Accummnauma (NnacTuyecknini obmeH) 1 AuccuMmnnALmNa (sHepreTMyeckmii obmeH) — ABe CTOPOHbI eAMHOTO NpoLecca
meTabonnsma. Posib 3aKOHOB COXPaHEHUA BELLECTB U SHEPrUM B MOHUMaHUN meTabonnsma.

Tunbl obMeHa BewecTs: aBTOTPOGHbIN 1 reTepoTpodHbIN. Ponb pepmeHTOB B 06MeEHe BELLECTB M NPEBPALLEHUM SHEPTUM B KNETKE.

doTocuHTe3. CBeToBas U TeMHOBasA $asbl PoTocMHTe3a. Peakumm poTocrHTesa. IPPeKTUBHOCTb GoTOCHMHTE3a. 3HAUEHNE GOTOCMHTE3a AN KMU3HM Ha 3emne.
BavaHue ycnosuii cpeapl Ha GOTOCUHTES M CNOCO6bl NOBLILWEHUA ero NPOAYKTUBHOCTA Y KY/IbTYPHbIX PacTEHUIA.

XemocuHTes. XEMOCVIHTe3MpyI-0LLI,Me 6aKTepMI/I. 3HayeHMe xeMOCUHTE3a 1A KU3HU Ha 3emne.



JHepreTMYecknii 0bmeH B KNeTKe. PacluensieHne BEWECTB, BbiAE/EHME U aKKYMY/IMPOBAHWE 3HEPTUM B KAETKe. ITarbl 3HepreTMyeckoro obmeHa. Mmkonms.
BpokeHue 1 ero BUAbl. KUCNOPOAHOE OKUCEHWNE, UK KNETOUYHOE AbixaHue. OkucautenbHoe pocdopunmposaHme. IGPeKTUBHOCTb SHEPTreTUYECKOro 0bMeHa.

Peakumn maTpuyHoro cuHTesa. NeHeTnyeckaa nHpopmauma n AHK. Peannsauma reHetnyeckon nHbopmaumm B Knetke. F[eHeTUYeCKUiA Koa, 1 ero CBOMCTBa.
TpaHcKpunuua — MmaTpudHbIn cuHTes PHK. TpaHcnauma — buocnHTes 6enka. 3tanbl TpaHcaaummn. KoanposaHne aMMHOKKCAOT. Posib pubocom B B1UocUHTE3e besKa.

HeknetouHble Gpopmbl KM3HU — BUPYCbI. cTopus oTKpbITUA BUpycoB (. N. MBaHoBCcKnin). OCO6EHHOCTM CTPOEHMA U KU3HEHHOTO LIMKAA BUPYCOB. BakTepnodaru.
Bosie3Hn pacTeHuWI, })KUBOTHbIX U Ye/IOBEKA, Bbl3biBaeMble BUpPycamu. Bupyc nmmyHogeduumnta yenoseka (BUY) — Bo3byautens CMNOa. ObpaTHasa TpaHCKpunuums,
peBepTasa U uHTerpasa. lNpodunakTnka pacnpocTpaHeHMa BUPYCHbIX 3aboneBaHui.

AemoHcTpauum:
NopTtpetbl: H. K. Konbyos, 4. N. UBaHoBCKUIA, K. A. Tummnpsses.

Tabanubl 1 cxembl: «TUNbl NUTaHKUAY, «MeTabonnsam», « MUTOXOHAPUA», «IHEPTreTUYECKNn 0BMeH», «XnoponaacT», «PoTocuHTes», «CTpoeHne AHK», «CTpoeHune
1 GYHKUMOHUpPOBaHMe reHa», «CuHTe3 Benkay, «FeHeTUYecknin Koy, «Bupycbl», «baktepuodarm», «CTpoeHne U }U3HeHHbI uuka supyca CMaa,
6aktepuodara», «Penamnkauma JHK».

Ob6opyaosaHue: moaenn-annamkaunm «Yasoernune AHK v TpaHckpunuma», «bnocnHTes 6enka», «CTpoeHue KAETKM», MoAe b CTPYKTypbl AHK.

Tema 5. PasamHoO}KeHne n MHAMBMAYyaabHOe pa3BUTUE OPraHU3MoOB.

KNeToUHbIV UMK, UK KU3HEHHBIN UMKA KAeTKU. MHTepdasa 1 muTo3. Mpouecchl, NpoTekatolwme B MHTepdase. PenamMkauma — peakumsa maTpuyHoro cuHtesa JHK.
CTpoeHune XpomMocomM. XpOMOCOMHbIV Habop — KaproTun. AMNAoUAHbIA U FranaonaHbIi XpOMOCOMHbIe Habopbl. XpomaTuasl. LiMTonornyeckne ocHoBbI
Pa3MHOMEHUA U UHANBUAYANbHOTO Pa3BUTUA OPraHM3MOB.

HeneHve KneTkn — mmnto3. Ctaguun mutosa. MNpouecchl, Nponcxoaaiime Ha pasHbiX CTaguax MUTO3a. BUONIOrMUYECKMIA CMbIC MUTO3a.
Mporpammupyemasn rubenb KNeTKN — anonTos.

cDOprI Pa3MHOXeHNA OPraHN3MoB: 6ecnonoe u nonosoe. Buabl 6ecnonoro Pa3sMHOXeHWUA: AeneHne Haasoe, NoO4YKoBaHME OgHO- U MHOTOK/TIETOYHDbIX,
cnopoo6pasoBaHme, BereTaTMBHoOe pasmHoXKeHune. MICKycCTBeHHOe K/IOHMPOBaHME OPraHM3MOB, €ro 3HayeHne ana cenekumn.

Nonosoe pasmHOXKeHue, ero oTAnYmA oT 6ecnonoro.

Melios. Ctagmm menosa. Npouecchl, npoucxogawme Ha cTagusax menosa. MosegeHne Xxpomocom B meliose. KpoccmHrosep. Bronornyeckmii cMbici 1 3HadyeHue
menosa.



FameToreHes — npouecc 06pa3OBaHVIFI NONOBbIX KNETOK Y XXKUBOTHbIX. MNonosble }Kenesbl: CEMEHHUKU U AUYHUKM. O6pa3OBaHme 1 pa3BuUTUE NONOBbLIX KNIETOK —
ramet (cnepmaTosoM,q, HVILLEKHETKa) — cnepmaTtoreHes n oBoreHes. OcobeHHocTH CTpoeHUnA ﬂﬁLI,eKHETOK M cnepmato3onaos. OI'II]OAOTBOpEHVIe. I'IapTeHoreHes.

NHanBuayanbHoe pasButne (oHToreHes). IMbpuoHanbHoe passuTMe (ambpuoreHes). ITanbl SMOEPUOHANBHOTO PA3BUTUA Y NMO3BOHOUYHbIX }KUBOTHbIX: ApobaeHue,
ractpynauma, opraHoreHes. MNoctambpuoHanbHoe passuTtne. Tunbl NOCTIMBPUOHANBHOTO Pa3BUTHA: MPAMOE, HenpaAmoe (AMYnMHoYHOoE). BansaHue cpeabl Ha
pa3BUTUE OPraHM3MOB, GaKTOPbI, CMOCOOHbIE Bbi3blBaTb BPOXKAEHHbIE YPOACTBA.

PocT 1 pasBuTMe pacTeHnin. OHTOoreHes LBETKOBOIO PACTEHUA: CTPOEHME CEMEHM, CTaAMUN Pa3BUTUA.
AemoHcTpauuum:

Tabaunubl 1 cxembl: «DOpPMbl Pa3MHOXKEHNA OPraHN3mMoB», «1BOMHOE ONN0A0TBOPEHME Y LIBETKOBbIX PAacTeHUI», «BereTaTMBHOE pa3MHOXEHNE PaCTEHNINY,
«deneHune Knetku 6akTepuin», «CTpoeHne NoosbIX KNeToK», « CTpoeHMe XPOMOCOMbI», «KNeTouHbIl UMKy, «Penaukauma OHK», «MuTo3», «Meiio3», «Mpamoe u

Henpamoe pasBuTue», «fameToreHes y MIeKONUTaoLWMX 1 YyenoBeka», « OCHOBHbIE CTaguU OHTOTeHe3a».

0O60pyaoBaHNE: MUKPOCKOM, MUKponpenapaTbl «CnepmaTo3omabl MAEKONUTAIOWEro», « ANLEKNeTKa MaeKonuTalowero», «KapuoKMHes B KNeTKax KopeLlKa /lyKa»,
MarHuMTHas moesb-annavkauua «deneHune knetkn», mogens AHK, moaenb metadpasHON XpPOMOCOMbI.

NabopaTopHblie ¥ NnpaKkTUYecKue paboTbl:
JNTabopaTopHan pabota Ne 3. «HabaoaeHne MUTO3a B KETKax KOHUYMKA KOpeLLKa /IyKa Ha roTOBbIX MUKponpenapaTaxy.

}'Ia6opaTopHaﬂ pa60Ta Ne 4. «N3ydyeHune CTpoeHMA NONOBbIX K/IETOK Ha FOTOBbIX MUKpONpenapaTax».

Tema 6. HacnhepcTBeHHOCTb U USMEHUYMBOCTb OPraHU3MOB.

MpeameT v 3aa4mM reHeTUKU. Uctopus pa3suTUA reHeTUKU. Ponb uuTonormm n smbpmnonorum B CTaHOBNEHUN reHeTUKKN. BKnag, poccUicKMX 1 3apybekHbIX YYEHbIX
B Pa3BUTUE FEHETUKN. MeToAbl FeHETUKM (TMBPUA0NOTNYECKUI, LLUTOFEHETUYECKUIA, MONIEKYNIAIPHO-TEHETUYECKMI). OCHOBHbIE TeHETUYECKUE NMOHATUA.
leHeTUYecKasn CUMBO/IMKA, UCMOb3yeMasn B CXeMaXx CKPELLMBaAHUNA.

33KOHOMepHOCTM HacnengoBaHUA NPU3HAKOB, YCTAaHOB/IEHHDbIE . MeHgenem. MOHOFM6pMAHO€ CKpelwmBaHue. 3aKoH e,CI,VIHOO6p33VIFI FM6pMAOB nepsoro
nokoneHwusa. NMpasnao 4OMUHNPOBAHUA. 3aKoH paclienneHua Nnpu3HaKkos. [MnoTesa YMCToTbl rameT. [1oIHOe 1 HenoaHOe AOMUHUPOBAHMeE.

,ﬂ,mrm6pwp,Hoe CKpelwmnBaHue. 3aKOH HE3aBUCMMOTO Hacnea0BaHMA NPW3HaKoB. LnutoreHeTMyeckme OCHOBDbI ,EI,MI'M6pM/J,HOFO CKpewmBaHunAa. AHanmsumpyrowee
CKpelwumBaHue. Ncnonb3oBaHWe aHANU3NPYIOLWETO CKpeLwmMBaHUA gNAa onpeaeneHua reHotmna ocobu.

CuenneHHoe HacnegoBaHMe NPU3HAKOB. PabotaT. MopraHa no cuenneHHOMy Hacnego0BaHUIO reHoB. HapylweHue cuenieHnsa reHoB B pe3y/ibTaTe KPOCCMHrosepa.

XpOMOCON\HaFI TEOPUA HACNIeACTBEHHOCTU. leHeTnyecKkne KapTbl.



feHeTMKa nona. XpOMOCOMHOE onpegeneHume nona. AYTOCOMbI M Nos10BblE XPOMOCOMbI. FfomorameTHble U reteporameTHble OpraHn3mbl. HacneposaHue
NMPU3HAKOB, CLeN/IEHHbIX C MOJIOM.

N3meHUYMBOCTb. BMAbl K3MEHUYMBOCTU: HEHACNEACTBEHHAA M HAac/eACTBEHHan. Ponb cpeabl B HEHACNeACTBEHHOM M3MEHUYMBOCTU. XapaKTepucT1Ka
MOANDUKALMOHHOMN M3MEHUYMBOCTU. BapnaumoHHbIN psaa 1 BapuaLMoHHas Kpmuasa. Hopma peakumm npusHaka. KonmyecTBeHHbIe M KaueCcTBEHHbIE MPU3HaKM U KX
HopMma peakumn. CBoMCTBa MOANDUKALNOHHOM U3MEHYNBOCTU.

HacneacreeHHas, UM reHOTUNNYECKas, USMEHUYMBOCTb. KoMBMHATMBHAA M3MeHUYNMBOCTb. Melio3 1 No/10BOM NpoLecc — 0CHOBA KOMOBUMHATUBHOM M3MEHUYMBOCTY.
MyTauMoHHaA N3MeHUYMBOCTb. Knaccndpumkauma mytaumii: reHHble, XpOMOCOMHbIE, reHOMHbIe. YacToTa U NpuYMHbI MyTaumnii. MyTtareHHble ¢pakTopbl. 3aKOH
roMO/IOTMYECKUX PALOB B HacneaCTBEHHOM nameHunsoctn H. U. BaBunosa.

BHeAagepHaa HacneACTBEHHOCTb M U3MEHUYMBOCTb.

leHeTuKa YenoBeKa. KapnoTtun yenoseka. OCHOBHbIE METOAbl FTEHETUKM YE/I0BEKa: FeHeaIornyecknin, 61M3HeL0BbINA, LUTOFEHETUYECKUIA, BUOXMMUYECKUNA,
MONEKYNSAPHO-TeHeTMYecKuin. CoBpemMeHHOoe onpeaeneHme reHoTuna: NoIHoreHOMHOe CEKBEHUPOBAHME, FTeHOTUMMPOBAHNE, B TOM YMce ¢ nomollbio MLP-
aHanusa. HacneacreeHHble 3a60neBaHMA YenoBeKa: reHHble 60/1e3HK, 60Ne3HN ¢ HacNeACTBEHHOM NPeApacno/iOKeHHOCTbO, XPOMOCOMHbIe 60/1e3HM.
ComaTnyeckune 1 reHepaTuBHble myTauum. CTBoI0BbIE KNETKU. MpUHLUMNbI 340p0BOro 06pasa KU3HWU, ANArHOCTUKN, MPOPUIAKTUKN N IeYEHUA TEHETUYECKUX
b6onesHen. MeagMKo-reHeTUYECKOE KOHCY/IbTUPOBaHME. 3HaUYeHMe MeANLUNHCKOM reHETUKN B NPEeA0TBPALLEHNN N TIeYEHUM TeHEeTUYECKMX 3a60/1eBaHMIN YENOBEKA.

AemoHcTpauum:
Noptpetbl: . MeHgenb, T. MopraH, . ae ®pus, C. C. YetsepuKos, H. B. Tumodees-Pecosckuii, H. N. Basunos.

Tabanubl 1 cxembl: « MOHOrMBPUAHOE CKpeLLMBAHNE M €ro LUTOreHeTMYEeCKas OCHOBa», «3aKOH pacllensieHna 1 ero UMToreHeTUYeckaa 0CHOBa», «3aKOH YNCTOTbI
ramet», « AurnbpmngHoe ckpewmBaHme», «LluTonormyeckne ocHoBbI 4UrMBpPULHOro CKpelmBaHusa», «Meiios», «B3anmonencreme annenbHbix reHoB»,
«leHeTUYeCcKne KapTbl PpaCTEHWUI, XKMBOTHbIX U YeNoBeKa», «[eHeTMKa Nosa», «3aKOHOMEPHOCTU HacneA0BaHMA, CLUENIEHHOIO € NonoM», «KapMoTMNbl YesioBeKa U
KMBOTHbIX», «Buabl nsmeHunBocTn», «MogmdumKaLMOHHAA N3MEHUYNBOCTbY, «HacnesoBaHune pesyc-paktopa», «feHeTUKa rpynn Kposu», « MyTauMoHHas
M3MEHUYNBOCTb».

O6opyaosaHme: mogenu-annamkaumm « MoHormbpuaHoe ckpelwmsaHme», «HenosHoe goMUHMpOBaHMe», «AnrnbpuaHoe ckpelmsaHme, «Mepekpéct
XPOMOCOM», MUKPOCKON 1 MUKponpenapat «Apo3oduna» (Hopma, MyTaummn Gopmbl KPblIbEB M OKPACKK Tena), repbapuin «Fopox NoceBHOM».

NabopaTtopHble U NpaKTUyeckue paborbi:

JNabopaTopHan pabota Ne 5. «M3yueHne pe3ynbTaToB MOHOMOPUAHOIO U ANTMBPUAHOTO CKPELLMBaHUA Y AP030dUbl HA TOTOBbIX MUKPOMPENApaTax».
JNabopaTopHan pabota Ne 6. «M3yyeHne moanNPUKALLMOHHON U3MEHYMBOCTU, NOCTPOEHME BaPMALLMOHHOIO pAaa U BapuaLMOHHOM KPUBOI».
NabopaTtopHasa paboTta Ne 7. «AHanM3 MyTaumii y Apo30dusibl HAa TOTOBLIX MUKpPOMpenapaTax».

MpakTuueckas pabota Ne 2. «CocTaBneHMe U aHa/In3 POLOC/IOBHbIX YE/I0BEKAY.



Tema 7. Cenekuua opraHnamoB. OCHOBbl 6MOTEXHOOrUN.

CeneKkumsa Kak HayKa 1 npouecc. 3apoXKaeHne cenekumm n gomectnkaums. Yyerume H. . BaBnaoBa o LLEeHTpax NPOMCXOXKAEHUA U MHOro0bpasns KynbTypPHbIX
pacTeHuni. LLleHTpbl NPOUCXOKAEHNA OMALIHUX *KUBOTHbIX. COPT, Nopoaa, WTamm.

CoBpemMeHHble MeToabl ceneKkumm. MaccoBbiit U MHAMBUAYANbHbIM OTOOPbLI B CENEKUMU PACTEHMIA U KUBOTHbIX. OLLEeHKa 3KcTepbepa. BanskopoacTBeHHoe
CKpelmBaHme — MHBpuAnHT. Yucras anHuA. CKpewmBaHme YUCTbIX TNHKUIA. TeTeposunc, unu rmubpuaHas cuna. HepoacTBeHHOe CKpeLmnBaHme — ayTopuanHr.
OTpanéHHasa rmbpuamsaumsa n eé ycnexu. MICKycCTBEHHbIN MyTareHes U nosiyyeHne noamnaomaos. JoCTUKEHUS CeNeKUNN PACTEHUN, }KUBOTHbIX U
MUWUKPOOPraHM3MOB.

BuoTexHo/10rMs KaKk oTpac/b NPoM3BOACTBa. [eHHasA MHKeHepua. Tanbl co34aHUA PpeKoMbMHaHTHOM AHK 1 TpaHCreHHbIX opraHn3moB. KneTouyHan nHKeHepus.
KneTouHble KynbTypbl. MUKPOKAOHAAbHOE Pa3sMHOXEHMEe pacTeHnin. KnoHMpoBaHMe BbICOKOMPOAYKTUBHbIX CENNbCKOX03ANCTBEHHbIX OPraHM3MOB. IKONOTMYECKme
u aTu4eckmne npobaemol. MO — reHeTUYECKN MOANPULIMPOBAHHbIE OPraHU3MbI.

AdemoHcTpaumnu:

MNopTtpertbi: H. U. Basunos, U. B. Muuypun, . 1. KapneyeHko, M. ®. NeaHoB.

Tabaumubl 1 cxembl: KapTa «LLeHTpbl MPOUCXOXKAEHMA U MHOTO06Pa3unsA KyNbTYPHbIX pacTeHuii», «[lopoabl AOMALIHUX XKUBOTHbIX», «COpTa KyAbTYPHbIX PacTEHUIAY,
«OTaanéHHan rnbpugmsauma», «Pabotbl akagemuka M. ®. MBaHoBa», «Moannaonamsa», «O6beKTbl BUOTEXHONOTMMY», «KNEeTOUYHbIE KYAbTYPbl U KNOHUPOBaHMEY,
«KOHCTpyMpoBaHMe 1 NepeHocC reHoB, XPOMOCOMY.

ObopyaoBaHMe: MyAsKU NIOA0B M KOPHENNOA0B ANKUX GOPM U KYNbTYPHbIX COPTOB pacTeHMI, repbapuii «CenbCKOXO3ANCTBEHHbIE PACTEHUAY.

NabopaTopHblie ¥ NpaKkTUYecKue paboTbl:

IKcKypera «OCHOBHbIE METOAbI U AOCTUKEHUA CENEKLMMN PACTEHUI U SKUBOTHbIX (Ha CEIEKLMOHHYIO CTaHLMIO, MAEMEHHYIO Gepmy, COPTOMUCMbITAaTE/IbHbIN YYACTOK,
B TEMNJINYHOE XO3ANCTBO, N1abopaTopuio arpoyHUBEPCUTETA UM HAYYHOTO LEHTPa)».

11 KNACC

Tema 1. dBonOUMOHHAA buonorua.



MpeanocblIKM BO3HUKHOBEHWA 3BOIIOLMOHHOM TEOPUN. DBO/IOLLMOHHAA TEOPUA U €€ MecTo B b1ooruun. BansHue ssoNoLMOHHOM TEOPUM Ha pasBuTME 6Moa0rmm
W APYrux Hayk.

CBnaeTenbCcTBa 3BONOUMN. [TaNeoHTONOrMYECKNe: NOCNe0BaTENIbHOCTL NOABEHMA BUA0B B NANI€OHTONOMMYECKON NeTONNCK, NepexoaHblie GopMbl.
Buoreorpaduueckune: cxoacTso M pasnmune dayH u Gaop maTepmKoB U OCTPOBOB.

3mbpuonormyeckme: cxoacTsa 1 pasnnuma sSMB6PUOHOB PasHbIX BUAO0B NO3BOHOUYHbIX. CpaBHUTENbHO-aHAaTOMMYECKME: FOMOJIOTUYHbIE, aHaOTUYHbIE,
pYyAMMEHTapHbIe OpraHbl, aTaBM3mMbl. MoOEKYNAPHO-BUOXMMMYECKME: CXOACTBO MEXaHU3MOB Hac/1eACTBEHHOCTU U OCHOBHbIX MeTabonnyeckux nyTen y scex
OopraHM3mMos.

dBontouMoHHanA Teopusa Y. llapsuHa. MpeanocbiiKM BOSHUKHOBEHUA AapBMHMU3MA. [BUXKYLIME CU/bI 3BONOLMN BUAOB Mo JapBuHy (M36bITOUHOE pa3sMHOMKeHUe
NP orpaHUYEHHOCTM PECYpPCoB, HeoNnpeaeNEéHHan N3MEHYNBOCTb, bopbba 3a cyllecTBOBaHME, ECTECTBEHHbIN O0TOOP).

CuHTeTMYecKas Teopua asontoumnn (CTI) M e€ OCHOBHbIE MOIOXKEHUS.
MuKpossotouma. Monyaauma Kak eanHuLLa BUAA U 3BOJTIOLMMN.

Asuxyme cnnbl (pakTopbl) 3B0AOLMM BUAOB B Npupoge. MyTauMOHHbIN NpoLecc U KoOMBMHATMBHAA M3MEHUYMBOCTb. NonyauMOHHbIE BOMHbI U Apelid reHoB.
N3onauua n murpauma.

EcTecTBeHHbIV 0T6OP — HanpaBasAoWMmMiA pakTop 3oatoLMKU. PopMbl eCTECTBEHHOIO OTOOPA.

Mpncnocob1eHHOCTb OPraHM3MOB Kak pe3yabTaT 3BoJitoLMn. Npumepbl NpucnocobaeHnii y opraHnamos. Apomopdosbl U nanoagantaumu.
Buza v BugoobpasosaHue. Kputepun suaa. OcHoBHble popmbl BUA006pa3oBaHUSA: reorpadpuyeckoe, 3KoI0rnmyeckoe.

Makpoasontoums. Dopmbl 3BONIOLMU: PUNETUYECKAA, ANBEPTEHTHAA, KOHBEPreHTHan, napannenbHas. HeobpatMmocTb 3BosIOLMN.
MpouncxoxaeHne oT Hecnewmaan3npoBaHHbIX Npeakos. MporpeccupytolLan cneymanmsauma. AganTmeHaa paguaums.

JemoHcTpauuum:

Noptpetbl: K. NInHHen, K. b. Jlamapk, Y. [apsuH, B. O. Kosanescknin, K. M. Bap, 3. lekkenb, . Mionnep, A. H. CesepL,oB.

Tabau1upl 1 cxembl: «Pa3BUTME OPraHUYECKOro MMPa Ha 3emsie, «3apoblliv MO3BOHOYHbIX KUBOTHBIX», «ApxeonTepuKcey, «Popmbl 60pb6LI 33 CYLLLECTBOBAHUEY,

«EcTecTBeHHbIN 0T6op», «MHOroobpasmne copTos pacTeHnit», «MHoroobpasme Nopoa KMBOTHbIXY», «[onyaaunm», «MyTaumoHHasA M3MEHUYMBOCTLY,
«Apomopdosbi», «Manoagantaumm», «Ob6Lan aereHepauma», «ABUKyLME CUAbI 3BONOLMMY», «KapTa-cxema mapwpyTa nytewectsma Y. [lapeuHa», «bopbba 3a
cywecTBoBaHue», «lprucnocobaeHHOCTb opraHn3moBy, «leorpadpuyeckoe BuaoobpasoBaHMe», «IKoNOrMYeckoe BuagoobpasoBaHme.

O6opynoBaHue: KonneKunAa HaCeEKOMbIX C Pa3/IMYHbIMUN TUNAMU OKPACKHU, Ha60p NA0A40B U CEMAH, Konnekuna «Mpmmepsbl 3alLUTHbIX I'IpMCI'IOC06}'IGHMl7| Yy
KUBOTHbIX», Mogenb « OCHOBHble Hanpas/1eHNA 3BOIOLUNNY, 06BbEMHanR moaenb ((CTpOEHVIe FO/I0BHOIO0 MO3ra NO3BOHOYHbIX».




Buoreorpaduryeckas KapTa Mmnpa, Konnekums «Popmbl COXPaHHOCTU MCKOMAEMbIX }KUBOTHBIX M PAacTEHUI», MOAEb annanKauma «MepekpecT Xpomocomy,
BNaXKHble NpenapaTtbl «Pa3BuTHE HaCEKOMOTO», «PasBUTME NATYLWKNY, MUKponpenapat «po3oduna» (Hopma, MyTaunm Gopmbl KPbIJIbEB U OKPACKKM Tena).

NabopaTtopHble U NpaKTUYeckue paborbl:
NabopaTtopHas paboTta N2 1. «CpaBHeHWE BUAOB MO MOPPONOTMYECKOMY KPUTEPUION.

NabopaTtopHan paboTta Ne 2. «OnncaHne npnucnocobaeHHOCTN OpraHn3ma U e€ OTHOCUTEIbHOTO XapaKTepa.

Tema 2. Bo3HUKHOBEHuUe U pa3BuUTUE *XN3HU Ha 3emne.

[ oHay4Hble NpeacTaBAeHUs O 3aPOXKAEHUN KM3HU. HayuHble rMnoTe3bl BOSHUKHOBEHMA XU3HU Ha 3emsie: abnoreHes U NnaHcnepmua. Xumu4yeckas 3Bostoums.
ABUNOreHHbIN CMHTE3 OPraHNYECKMX BELLLECTB U3 HEOPraHUYECKMUX. IKCNEPUMEHTANbHOE NOATBEPHKAEHNE XMMUYECKOW 3BOIOLMU. HauanbHble 3Tanbl
6uonormnyeckoi agontoumn. N’mnotesa PHK-mupa. PopmumposaHne membpaHHbIX CTPYKTYP M BOSHUKHOBEHME NPOTOKAETKM. [epBble KNETKN U UX IBOOLMA.
dopmmMpoBaHME OCHOBHbIX FPYMNM }KMBbIX OPraHWU3MOB.

Pa3BuTUE }KN3HM Ha 3emne Mo 3pam U nepuoaam. Katapxeir. Apxenckasa u npotepo3oinckas apbl. MNaseo3oincKkas apa u eé nepuobl: KeMOPUNCKNIN, OPAOBUKCKUN,
CUNYPUNACKUIA, AEBOHCKUIA, KAMEHHOYIONbHbIN, MEPMCKUIA.

Me3030McKana 3pa 1 eé nepmoabl: TPNACOBbIM, FOPCKUIA, MENOBON.
KaliHo30#1cKan apa n eé nepmoapl: NaIe0reHoBbI, HEOreHOBbIN, AHTPONOreHOBbIN.

XapaKTepuCTUKa KAMmaTa U reolormyeckmx npoueccos. OCHOBHbIE 3Tanbl 3BO/IOLUMN PACTUTENIBHOTO U XKMBOTHOFO MMpPa. ApoMopdo3bl Y PacTEHUIA U HUBOTHbIX.
MosABieHWe, pacuBeT 1 BbIMUPAHMWE rPYMN XUBbIX OPraHM3MOB.

Cuctema opraHMYeCcKoro mmpa Kak otpaxeHue agoatoumn. OCHOBHbIe cMcTemMaTUYecKme rpynnbl OPraHM3MoB.

dBONOUMA YesoBEKa. AHTpONoOAOrnA Kak Hayka. Passutmne I'Ipe,CI,CTaB/'IeHVIﬁ O NPOUCXOXKAEHMN YenoBeKa. MeTobl N3y4eHUA aHTponoreHesa. Cxoacteam pa3nnymnA
YyenoBeKa M KMBOTHbIX. CuCTemaTUYeCcKOe NOoIoXKeHNe YeioBekKa.

Oeukywme cunbl (GakTopbl) aHTponoreHesa. HacneAcTBeHHasA M3MEHYMBOCTb M eCTECTBEHHbIN 0T60p. ObLLecTBEHHbIN 06pas XKN3HU, M3rOTOBAEHWE OpYaAnii
TPYAa, MbllUJIEHUE, pPeyb.

OCHOBHbIE CTaANM 1 BETBU 3IBONOLMUN HeT0BEKA: aBCcTpanonuTekun, Yenosek YMEJ'IbIl\;I, Yenosek I'IpﬂMOXO,CI,FIUJ,MVI, Yenosek HeaHAepTaﬂbCKVIVI, Yenosek pa3YMHbIVI.
Haxo4Kn nckonaemblx OCTaTKOB, BpemaA cyuiecTtsoBaHuA, obnactb pPacnpoCcTpaHeHuA, 06bEM rosioBHOIo MO3ra, o6pa3 KU3HU, opyaunA.

Yenoseveckune pacbl. OcCHOBHble 6o/blUME packl: eBponeonaHan (eBpasmniickan), Herpo-aBcTpanonaHas (3KkBaTopmanbHasn), MOHrononaHan (asmaTcko-
amepUuKaHCcKan). YepTbl NpucnocobieHHOCTU NpeacTaBuTeiein YesoBeYECKMX Pac K YC/I0BUAM CyLLLEeCTBOBaHMA. EAMHCTBO YenoBeyeckux pac. Kputmka pacusma.



JemoHcTpauuum:
MNopTtpertbl: ®. Pegu, /1. Nacrep, A. U. OnapuH, C. Munnep, . Opu, Y. JapsuH.

Tabanupl 1 cxembl: «BosHUMKHoBeHME CONTHEYHOW cUCTEMbI», «Pa3BMUTME OpraHNMYECcKoro Mmnpa», «PactmutenbHan Knetka», « MBOTHaA KNeTKa»,

«MpoKapuroTryeckan Knetka», «CoBpeMeHHan cMcTema opraHMYeckoro mmpa», «CpaBHeHMe aHaTOMUYECKMX YepT CTPOEHMSA Yel0BeKa 1 YeNoBeKoobpasHbIx
06e3bAH», «OCHOBHblE MECTa NANEOHTONIOMMYECKMX HAaXOA40K NPesKoB COBPEMEHHOTO YenioBeKar, «[pesHenwne nogu», «pesHue noam», «Mepsble
CoBpeMeHHble nan», «4esoseyeckue pachl».

O6opyaoBaHue: MynsKu «poncxoxKaeHre Yenoseka» (6toCcTbl aBCTpanonuTeKa, MUTEKAHTPONa, HeaHA4epTanbLa, KPOMaHbOHLA), CAENKNU UK U306paXKeHnn
KaMeHHbIX opyauit nepBobbITHOro YesnoBeka (KamHuM-4yonnepsbl, pybuna, ckpebna), reoxpoHosornyeckasa Tabnaumua, Konnekumsa «Popmbl COXPaHHOCTU UCKOMAEMbIX
YKMBOTHbIX W PacTeHUN».

NabopaTtopHblie U NpaKkTUYecKue paboTbl:
MpakTnyeckan pabota Ne 1. «M3yyeHne MCKONaeMbIX OCTaTKOB PACTEHWUI N KUBOTHbIX B KOINEKLMUAXY.

IKCKYpCHA «IBONIOLUA OPraHNYECKOro Mmpa Ha 3emne» (B eCTeCTBEHHO-HaYUYHbIA UK KpaeBeauyeckuin mysei).

Tema 3. OpraHu3mbl 1 OKpPYXKaloLLan cpesa.
IKOoI0OTMA KaK HayKa. 3a4aum U pasgenbl 3KoA0rMn. MeToabl 3KON0rMYeCKMX UCCaea0BaHNiA. IKOI0MMYECKoe MUPOBO33PeHe COBPEMEHHOIO Ye10BeKa.
Cpeabl 06UTaHMA OpraHM3MOB: BOAHAsA, HA3eMHO-BO34yLLIHAA, NOYBEHHAA, BHYTPUOPraHU3MEHHas.

3Konormyeckne dpaktopsl. KnaccuduKauma skonormyeckmnx Gpaktopos: abrnoTmyeckne, 6UOTUYECKME M aHTPOMOreHHbIe. [leMcTBUE 3KONOTMYecKMX GpaKTopoB Ha
OpraH13mbl.

AbuoTnyeckne paKTopbl: CBET, TEMMNEPATYPa, BAarKHOCTb. PoTonepnoamsm. MpmncnocobaeHmsa opraHU3MoB K AeNCTBUIO abnoTUYecKMx GakTopoB. bruonornyeckune
PUTMbI.

BroTtnyeckune pakTopbl. Buabl BUOTUUECKMX B3aMMOAENCTBUIN: KOHKYPEHLMSA, XMLLLHMYECTBO, CUMBUO3 1 ero popmbl. apasnTmam, Koonepaumsa, MyTyaamnsm,
KOMMEHCan3M (KBapTMPaAHCTBO, Hax1e6HNYECTBO). AMEHCANN3M, HEWTPAIM3M. 3HaueHe BMOTMYECKUX B3aMMOAENCTBUIA AN CYLLeCTBOBAHMSA OPraHU3MOB B
NPUPOAHbIX COOBLLECTBAX.

JKONOrMYECKMNEe XapaKTEPUCTUKIM NonyaaumMm. OCHOBHbIE MOKa3aTeIn NONyASLMUN: YUCEHHOCTb, NIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTPALLUSA.
dNHaMMKa YMCNEHHOCTM NONYAAUMKN U e€ perynaums.

JemoHcTpauuum:



NoptpeTbi: A. F'ymbonbar, K. ®. Pynbe, 3. lekkensb.

Tabaumubl 1 cxembl: KapTa «MpupoaHble 30HbI 3emany, «Cpeabl 0bUTaHMA opraHMamoB», «doTonepuoamsmy», «Monynaumm», «3aKOHOMEPHOCTU PocTa
YMCNEHHOCTU NONYAALMU UHOY30PUN-TYDeNnbKMY», «TuLLeBble LLenu».

JNabopaTtopHblie U npaKTUYecKue paborbi:
NabopaTtopHan paboTta Ne 3. «Mopdonornyeckme ocobeHHOCTM PacTeHMUN U3 PasHbIX MECT 0OUTaAHUAY.
NTabopaTopHan paboTa Ne 4. «BanaHue cBeTa Ha POCT U pa3BUTUE YePEHKOB KoJieyca».

MpaKTnyeckas paboTta N2 2. «MoacYET NNOTHOCTM NONYAALUA PA3HbIX BUAOB PAacTEHUIAY.

Tema 4. CoobuyecTBa U 3Konornyeckne CUCTembl.
CoobuiecTBo opraHnMamoB — 6MoueHo3. CTpyKTypbl B1oLEeH03a: BUA0Bas, NPOCTPAHCTBEHHasA, Tpoduyeckan (nuwiesan). Buabli-gomumHaHTbl. CBA3M B bMoLEHO3E.

JKonormyeckune cuctembl (akocuctemnl). NMoHATUE 06 sKOCUCTEME U BUoreoLeHo3e. PYHKUMOHANbHbIE KOMMNOHEHTbI SKOCUCTEMbI: NPOAYLEHTbI, KOHCYMEHTbI,
peayueHTbl. KpyroBopoT BelLecTs U NMOTOK 3Heprum B skocucteme. Tpoduyeckue (Nuniesble) ypoBHU 3KocucTemsl. Mulesble uenu n cetn. OCHOBHbIE NoKasaTenu
aKocucTeMbl: BUoMacca, NPoAyKUMA. IKOAOrMYECKNE MMPaMUabl: MPOAYKLUMK, YNCAEHHOCTH, Bomacchl. CBOMCTBA IKOCUCTEM: YCTOMUYMBOCTb, CAMOPErynaLmsa,
passuTune. CyKkueccus.

Mp1poaHble 3KOCUCTEMbI. DKOCUCTEMbI 03EP M PeK. IKOCUCTEMA XBOMHOTO MM LUMPOKOANCTBEHHOTO Neca.
AHTpOMOreHHble 3KocucTeMbl. ArposkocucTembl. Ypboskocuctembl. Bruonormyeckoe m xo3aicTBEHHOE 3HaYeHMe arposkocucTeM n ypbosKocucTem.
BropasHoobpasme KaKk paKTop ycTonumBocTM akocuctem. CoxpaHeHne 61onornyeckoro pasHoobpasmsa Ha 3eme.

YyeHue B. U. BepHaackoro o 6uocepe. MpaHMLbI, COCTaB U CTPYKTypa bruocdepsl. *rBoe BelecTBo 1 ero ¢yHKunn. OcobeHHocTn 6uochepbl Kak rnobanbHoi
aKocucTembl. uHamnyeckoe paBHoBecue M 0bpaTHasA cBa3b B buocdepe.

KpyroBopoTbl BEWECTB U BUOreoXMmMYecKre LMKbl 31eMEHTOB (yrnepoaa, asoTta). 30HanbHOCTb 6uochepbl. OCHOBHbIE BUOMbI CyLLN.
YenoseyecTBo B buocdepe 3emnn. AHTpornoreHHble usmeHeHus B buocoepe. nobanbHble aKoorMyeckne npobiemol.

CocyuiecTBoBaHWe Npupoabl 1 yenoseyectsa. CoxpaHeHne 6MopasHOObpasuna Kak OCHOBA YCTOMYMBOCTM Bnochepbl. OCHOBA PaLMOHAILHOTO YNpaBaeHUs
NPUPOAHbLIMWN PeCcypcamm 1 UX UCNONb3oBaHKe. JoCTUKEHUA BUONOTUIN U OXpaHa NPUPOAbI.

JemoHcTpauuum:



NoptpeTsi: A. K. TeHcnu, B. H. Cykaués, B. . BepHaackuit.

Tabaunupl n cxembl: «lMNuwesble Lenu», «bMoLeHo3: cocTaB U CTPYKTYpa», «MpupoaHbie coobuectsar, «Llenn nutaHusa», «IKonormyeckas nupamuaa», «brnocoepa
N YeNoBEK», KIKOCMCTEMA LIMPOKOIMCTBEHHOTO /lecay, « IKOCUCTEMA XBOMHOTO neca», «broueHo3 Bogoéma», «ArpoLeHos», «MpumepHble aHTPONOreHHble
BO3ENCTBMA Ha NpPUPoAY», «BarkHelLune NCTOYHMKK 3arpsA3HEHMA BO34YXa U TPYHTOBbIX BOAY, «[MoyBa — BaXkHelWan cocTasasatowan buocoepol», «Daktopsbl
perpagaumm nous», «MapHUKoOBbIN 3pdekT», « PaKkTopbl PagMOaKTUBHOIO 3arpAsHeHma buocdepbl», «06Wan cTpyKTypa bBuochepobl», «PacnpocTpaHeHUe KMU3HU B
buocdepe», «O30HOBbLIN 3KpaH brocdepbi», «KpyroBopoT yriepoaa B buochepe», «KpyroBopoT a3oTa B npupoae».

ObopynosaHue: moaenb-annamMkauma « TunmyHole GuoLeHo3bl», repbapuii «PactutenbHble coobuecTsa», KoANeKLUn «broueHo3», «Bpegutenm BaxHenwmx
CE/IbCKOXO03AUCTBEHHbIX KYIbTYP», repbapun 1 KONNEKL MU PACTEHUI N KUBOTHbIX, MPUHAAAEKALLME K PA3HBIM SKONOMMYECKUM rpynnam ogHoro Bnaa, KpacHas
KHura Poccuinckoit ®epepauymm, M306parkeHmna oXxpaHAEMbIX BUAOB PAaCcTEHUN U KUBOTHbIX.

MAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA NMPOTPAMMbI MO BMO0TMA HA BA3SOBOM YPOBHE CPEAHEIO OBLLUETO OBPA3OBAHMA

CornacHo ®IOC COO, ycTtaHaBiMBaloTCA TpeboBaHUA K pesyibTaTaM OCBOEHMA 06yYaloWwmMmmnca nporpamm cpegHero obuiero o6pasoBaHmA: IMYHOCTHBIM,
MeTanpeaMeTHbIM U MPeaMETHbIM.

JIMMHOCTHDIE PE3Y/IbTATbI

B CTPYKTYpe IMYHOCTHbIX pPe3ybTaToB OCBOEHUA NpeamMmeTa «bruonorna» BblaeneHbl ciegyroume CoCTaBAAOWME: 0CO3HaAHME 06YYaoLWMMMCA POCCUIACKOM
rPa)K4aHCKOM MAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOATE/IbHOCTM U CaMOOMNpeseneHunio, Haamume MoTUBaL MK K 06ydeHuno buonoruu,
ueneHanpas/ieHHOEe Pa3BUTUE BHYTPEHHUX YBeXAeHUIA TIMYHOCTM Ha OCHOBE K/IHOYEBbIX LLEHHOCTEN Y UCTOPUYECKUX TPaAULMI Pa3BUTUA BMOIOrMYECKOro 3HaHMS,
FOTOBHOCTb M CNOCOBHOCTbL 06YYaIOLLMXCA PYKOBOACTBOBATLCA B CBOEW A€ATENbHOCTU LLEHHOCTHO-CMbIC/IOBbIMM YCTaHOBKaMM, MPUCYLLUMU CUCTEME
61onorMyeckoro 06pasoBaHMnA, HaaNUME IKOJIOTMYECKOTO NPABOCO3HAHUSA, CNOCOBHOCTU CTaBUTb LIe/IM U CTPOUTDL KU3HEHHbIE NIaHbI.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHMA NpeaMmeTa «bronorna» gocturatotca B eAUHCTBE y4ebHOM M BOCNUTaTeIbHOM AeATENbHOCTU B COOTBETCTBUM C
TPaZULMOHHBIMU POCCUACKUMM COLLUOKYNbTYPHBIMU, UCTOPUYECKMMM U SyXOBHO-HPABCTBEHHbIMM LEHHOCTAMM, MPUHATBIMM B 06LLECTBE NPaBUIaMM U HOPMaMM
noseAeHuna 1 cnocobCTBYIOT NpoLLeccam CamMono3HaHWA, CaMOBOCNUTAHUA MU CAMOPAa3BUTUA, PAa3BUTUA BHYTPEHHEW NO3ULMN INYHOCTU, NaTPUOTU3MA, YBAXKEHUA K
3aKOHY M NPABOMOPAAKY, YENOBEKY TPYAA U CTapLUeMy MOKOJIEHUIO, B3AMMHOIO YBaXKeHUs, 6epeKHOro OTHOLWEHMWA K Ky/IbTYPHOMY Hac/eguio U TpaauLmsam
MHOTOHaLMOHaIbHOro Hapoaa Poccuitickolt depepaumm, NpUpoAe v OKpY:KatoLLel cpeae.



JINYHOCTHbIE pe3ynbTaTbl 0CBOEHUSA yyebHOro npeameTta «BMoaorMaA» JOMKHbI OTPaXKaTb FOTOBHOCTb M CNOCOBHOCTL 06Y4YatoWMXCA PYKOBOACTBOBATLCS
cPOPMUPOBAHHOM BHYTPEHHEN NO3MLMEN TIMYHOCTH, CUCTEMOW LLEHHOCTHbIX OPUEHTALMIA, MO3UTUBHBIX BHYTPEHHMX YBEKAEHN, COOTBETCTBYIOLLMX
TPaAMLUMOHHbBIM LLEEHHOCTAM POCCUICKOro 06LLECTBA, PacCLUMPEHME }KU3HEHHOTO OMbITa M ONbITa AeATe/IbHOCTM B NpoLLecce peann3almm OCHOBHbIX HanpaBaeHuii
BOCMMWTATE/IbHOM AEeATENIbHOCTH, B TOM YMC/IE B YaCTH:

1) rpa’kaaHCKOro BOCNUTaHUA:
CHOPMMPOBAHHOCTb MPaXKAaHCKOM MO3NLMKM 0BYUaIOLLErOCA KaK aKTUBHOIO M OTBETCTBEHHOIO Y/1eHa POCCUIMCKOro obLuLecTsa;
0OCO3HaHMWe CBOMX KOHCTUTYLIMOHHbIX NpaB M 0683aHHOCTEN, yBaXKeHWe 3aKoHa W NPaBonopAaKa;

rOTOBHOCTb K COBMECTHOM TBOpHECKOﬁ AeATENbHOCTU NP CO34aHUN y‘-le6HbIX NPOEKTOB, peweHnn y‘-IE6HbIX M NO3HaBaTe/IbHbIX 3a44a4, BbIMO/IHEHUU
61oNornyecKnx 3KCNEPUMEHTOB,

CNocobHoCTb onpenenaTtb CO6CTB€HHyIO NO3UNLUIO NO OTHOLWEHUIO K ABZIEHNAM COBpEMEHHOVI KM3HU M 0OBACHATD eé;

YMEHME YYUTbIBATb B CBOUX AENCTBMAX HEOBXOAMMOCTb KOHCTPYKTUBHOMO B3aMMOZENCTBUA NOAEN C PasHbIMK YOeXaAeHUAMM, KyAbTYPHbIMU LLEHHOCTAMM U
COUMANbHbBIM NONOXKEHNEM;

FOTOBHOCTb K COTPYyAHMNYECTBY B npouecce COBMeCTHOIo BbINO/IHEHUA yHe6HbIX, NO3HaBaTe/IbHbIX U UCCNNeO0BaTE/IbCKUX 3a4a4, YBAXKXUTE/IbHOIO OTHOLWEHUA K
MHEHUIO ONMNOHEHTOB Npun O6CV)-K,EI,€HMM CNOpHbIX BONpOCOB 61oNorMyeckoro coaepxaHua,;

FOTOBHOCTb K FyMaHMTapHOVI n BO!'IOHTépCKOI‘a OEeATENNIbHOCTH,

2) NaTPMOTUUYECKOro BOCNUTAHUA:

CPOPMMPOBAHHOCTb POCCUINCKOM FPaXKAaHCKON MAEHTUYHOCTH, NaTPUOTU3MA, YBAXKEHWNA K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTU Neped PoanHoN, ropaoctu
3a CBOM Kpait, cBOl PoAuHY, CBOW f3bIK M KyAbTypy, NPOLLIOE W HACTOALLEe MHOrOHALMOHa bHOroO Hapoda Poccuu;

LEHHOCTHOE OTHOWEHME K NPUpogHOMY Hacnheanio N NaMATHUKaM Npupoabl, 4OCTUXKEHNAM Poccuu B HayKe, UCKYCCTBE, CNOPTE, TEXHONOTUAX, TPYAE;

CcNocobHoCTb OLUEeHnBaTb BKA4 pOCCMVICKMX yHéHbIX B CTaHOB/1EHNE U pa3BUTUE 6MOI'IOFVIM, NOHMMAaHWA 3HaYeHNA BUONOTNU B NO3HAHUN 3aKOHOB npupoasbl, B
XU3HN 4YesloBEKA U COBPEMEHHOTO 06LLI,ECTBa,'

VI,CI,EI\;IHaFI Y6e)KAéHHOCTb, FTOTOBHOCTb K CNYyXXEeHUIO 1 3alluTe OTteyecTBa, OTBETCTBEHHOCTb 33 €ro cyp,b6y;



3) AYXOBHO-HPABCTBEHHOrO BOCNUTAHUA:

OCO3HaHWe AYXOBHbIX LLeHHOCTe POCCMMCKOro Hapoaa;

c$hOpPMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHUSA, 3STUYECKOro NOBeAeHUS;

CNoCcobHOCTb OLEHNBATb CUTYaLMIO U MPUHUMATb OCO3HAHHbIE pelleHUs, OPUEHTUPYACh Ha MOPaNbHO-HPABCTBEHHbIE HOPMbI U LLeHHOCTY;
0CO3HaHWe IMYHOTO BKNaAa B NOCTPOEHME YCTOMUYMBOro byayliero;

OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAMTENAM, CO3AaHNI0 CEMbW Ha OCHOBE OCO3HAHHOIO MPUHATUA LLEHHOCTEN CEMENHOM U3HU B COOTBETCTBUMN C
Tpaanumammn Hapoaos Poccuu;

4) 3cTeTUUYECKOro BOCNUTaHUA:
3CTETUYECKOE OTHOLLIEHWNE K MUPY, BKAKOYAA 3CTETUKY ObiTa, HAY4HOTO M TEXHNUYECKOro TBOPYECTBA, CNopTa, TPYAa, OOLECTBEHHbIX OTHOLWEHWUI;
NOHMMaHWE 3MOLMOHANLHOTO BO3AENCTBUA }KNUBOW NPUPOAbI U €€ LLEeHHOCTH;

FOTOBHOCTb K CaMOBbIpa*eHUIO B pa3HbIX BUAAX NCKYCCTBA, CTPEMNIEHUNE NPOAB/IATL Ka4eCTBa TBOpHECKOVI NTNYHOCTU;

5) ¢pusmnueckoro socnutaHna, GopMMPOBAHUA KYNbTYPbl 300POBbA M 3MOLMOHAIbHOro 6aarononyuus:

NoHUMaHWe U peanmsauma 340p0oBoro n 6esonacHoro ob6pasa *K13HKU (340poBOE NUTaHUE, COBOAEHME TUTUMEHNYECKUX NPABUA U HOPM, CBaNaHCUPOBaHHbIN
PEeXUM 3aHATUIN M OTAbIXA, PErYNApHaAn dU3nYecKas akTUBHOCTb), bepPErKHOro, OTBETCTBEHHOIO U KOMMETEHTHOIO OTHOLLEHWA K COBCTBEHHOMY DU3NYECKOMY U
NCUXUYECKOMY 340P0BbIO;

NMOHNMMaHWME UEHHOCTU Npasua MHANBNAYaabHOIro U KONINEKTUBHOTO 6esonacHoro noseaeHunA B CUTyauuAax, yrpoxarouwmnx 3gopoBblo U XKU3HU J'IIOAEVI;

OCO3HaHKne I'IOCI'IGACTBI/IVI N HENPUATUNA BPeAHbIX NPUBbLIYEK (YI'IOTpE6J'IEHWr'I aJIKOronA, HapKoOTUKOB, KVDEHMFI),'



6) TpypoBOro BOCNUTaHUA:
rOTOBHOCTb K TPyAY, OCO3HaHWe LeHHOCTU MacTepcTsa, Tpyaontobue;

roTOBHOCTb K aKTUBHOM AeATENDbHOCTU TEXHO/IOMMYECKOM U cou,maanoﬁ HanpaB/1€HHOCTHU, CNocobHOCTb MHNUNNPOBATb, N1aHNPOBATb N CAMOCTOATE/IbHO
BbIMOJIHATb TaKYylO AeATe/IbHOCTb,

MHTEpec K pas3/inyHbiM chepam npodeccnoHanbHON AeATeNbHOCTU, YMEHNE COBEPLLATh OCO3HAHHbIN Bblbop byaylien npodeccum 1 peannsoBbiBaTb COOCTBEHHbIE
*XU3HEHHbIe N1aHbl,

rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHUIO M CaMOO6Pa30BaHMNIO Ha NPOTAXKEHUN BCEM KU3HWY;

7) 3KONOrMYECKOro BOCNUTAHUA:

3KONOTNYECKM LLeSIeco0bpasHOe OTHOLLEHWE K MPUPOAE KaK UCTOYHMKY KU3HU Ha 3em/ie, OCHOBE €€ CyLLLeCTBOBaHMSA;

MoBbIWEHME YPOBHA 3KOOrMYECKOIN KyAbTypbl: NpMobpeTeHmne onbiTa NAaHMPOBAHNUA MOCTYMKOB M OLEHKN UX BOSMOXKHbIX NOCNEACTBUA AN1A OKPYXKatoLWweln cpeabl;
0CO3HaHWe rNobaNbHOro XxapaKTepa 3KOOrMYECKUX NPoBaeM U NYTEN NX peLUeHMs;

CNoCcoBHOCTb UCMOb30BaTh NpMobpeTaemMble NPU U3YYEHUN BUONOTUU 3HAHUA U YMEHUSA NPU peLleHnM Npobaem, CBA3aHHbIX C PaLMOHaAbHbIM
npuMpoAoNno/ib3oBaHMeMm (cobatoaeHMe NpaBua NOBELEHUA B NPUPOLE, HaNpPaBAEHHbIX Ha COXPAaHEHWE PAaBHOBECUS B IKOCUCTEMAX, OXPAHY BUAOB, SKOCUCTEM,
buocdepbl);

aKTUBHOE HenpuAThe AEUCTBUIA, MPUHOCALLMX BPea OKPYKatoLel NpMpoaHon cpeae, yMeHne NporHo3nposaTb HebaaronpuATHbIE 3KON0rMYecKue nocaeacTsus
npeanpuHUMaembix AEMUCTBMI U NPeAOTBPALLATb UX;

Haan4yume pa3BuUTOro sK0/1I0rM4eCcKoro mbilneHumsa, 3KO/1I0rMYecKoi Ky/bTypbl, ONbITa 4eATE/IbHOCTU 3KOJI0rnYecKom HanNpaBAeHHOCTN, YMEHNA PYKOBOACTBOBATbLCA
MMM B MO3HABATENbHOM, KOMMyHMKaTMBHOVI n cou,maanoﬁ NPaKTUKe, rOTOBHOCTU K y4aCTUIO B I'IpaKTVILIeCKOﬁ AeATENbHOCTU 3KON0rMyecKom HanpaBAeHHOCTU;

8) LLeHHOCTU HayYyHOro NO3HaHUA:

Cd)OpMI/IpOBaHHOCTb MMNPOBO33PEHNA, COOTBETCTBYIOLLEITO COBPpEMEHHOMY YPOBHIO Pa3BUTUA HAaYKU U O6LIJ,€CTBEHHOI‘;1 NPaKTUKN, OCHOBAHHOIO Ha gnanore KyabTtyp,
CI'IOCO6CTBytOUJ,erO OCO3HaHWIKO CBOEro MecCTa B NOJIMKY/ZIbTYPHOM MUpPE;

coBeplieHCcTBOBaHME A3bIKOBOM W YMTATE/IbCKOM KYNbTypbl Kak cpeacrtsa BBaMMOAEVICTBMﬂ Mmexgy nroabMmun n nO3HaHNA Mmpa,



NoHUMaHKe cneunduKkn BUONOTMIN KaK HayKKU, 0CO3HaAHUA eé poan B GOPMUPOBAHUN PaLMOHANbHOIO Hay4YHOro MblLLAEHUA, CO34aHUN LLeIOCTHOTO
npeacTaBieHns 06 OKpyXKaloLemM MUpe Kak 0 eaAnHCTBE NPUpPoAbl, YeNoBeKa 1 06LLecTBa, B NO3HaHUU NPUPOAHbIX 3aKOHOMEPHOCTEN 1 pelleHnn npobnem
COXpaHeHua NPMPOAHOro paBHOBECUS;

ybeKAEHHOCTb B 3HAUYMMOCTM BUONOTMM ANA COBPEMEHHOM UMBUAU3ALMKN: obecrnevyeHna HOBOIO YPOBHA Pa3BUTMA MeAMULIMHbI, CO3AaHNE NePCNeKTUBHbIX
61OTEXHONOMNI, CNOCOBHbIX peLlaTbh pecypcHble Npobiembl Pa3BUTUA YeNoBeYecTBa, MOUCKA NyTel BbiXoAa 13 rNobanbHbIX 3KONOTMYECKUX Npobaem u
obecneyeHns nepexoaa K yCTOMYMBOMY PasBUTUIO, PaLMOHaIbHOMY UCNO/Ib30BAHMIO MPUPOAHbLIX PECYPCOB U GOPMUPOBAHUIO HOBbIX CTAHAAPTOB XKU3HU;

3aMHTEPECOBAHHOCTb B NONYYEHUN BUONOTNYECKMX 3HAHWUI B LLeNIAX NOBbIWEHNA 0OLEN KYAbTYpPbl, ECTECTBEHHO-HAY4YHOM rPaMOTHOCTU, KaK COCTaBHOM YacTn
bYHKUMOHaNbHOM FPaMOTHOCTM 06yYatoLwmxcs, opmupyemort npu nsyvyeHnn buonoruu;

NOHUMaHME CYLLLHOCTM METO/I0B NO3HaHMA, UCNOJIb3yeMbIX B €CTECTBEHHbIX HayKaxX, CMOCOBHOCTN MCNONb30BaTh NONyYaeMble 3HaHUA A4 aHaAn3a U 06bACHEHMSA
ABNEHU OKPYXKaloLWEero Mmpa M NPoUCXoaALmnX B HEM U3MEHEHWNI, ymeHMe Aenatb 060CHOBaHHbIe 3aKA0YEHMNA Ha OCHOBE Hay4YHbIX GaKTOB N MMEOLLMXCA
[AaHHbIX C Le/1bi0 NOJ/lYYeHUs AOCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CAaMOCTOATE/IbHO MCMO/1Ib30BATb HMONOrMYECKME 3HAHUA AnAa peweHuA npo6neN\ B pea/ibHbIX XKU3HEHHbIX CUTYaLUUNAX,
OCO3HaHMe UeHHOCTHN Haquoﬁ AeATENNbHOCTU, TOTOBHOCTb OCYLWWECTB/IATb MPOEKTHYIO N NCCNen0BaTENbCKYIO AeATE/NIbHOCTb UHAUBUAYA/IbHO U B Tpynne;

rOTOBHOCTb M CMOCOOHOCTb K HEMPEPbLIBHOMY 00pa30BaHUIO M CAaMO0OPa30BaHMIO, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HAHUI MO BMONOTMN B COOTBETCTBUM C
YU3HEHHbIMK NoTpebHOCTAMU.

METAMNMPEAMETHbBIE PE3Y/IbTATDI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUA y4ebHOro npeameTta « BMoorMa» BKIOYAOT: 3HaUYMMble AN GOPMUPOBAHMA MUPOBO33PEHMA 0BYUatoLLMXCA
MeXaucUMNANHapHble (MexnpeameTHble) 06l eHayyYHble NOHATUA, OTParKatoLLMe LeIOCTHOCTb HayUYHOM KapTUHbI MMpPa U CeuuduKy MeTo4,0B No3HaHKs,
NCMO/Ib3YEMbIX B €CTECTBEHHbIX HayKax (BELLLECTBO, IHEPTUS, ABNEHUE, MPOLLECC, CUCTEMA, HayUHbIM GaKT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeopWs,
nuccnefoBaHue, HabatogeHMe, U3MePEHNe, IKCNMEPUMEHT U APYTKX), YHUBEpPCabHble yyebHble AeCTBUA (NO3HaBaTeIbHblE, KOMMYHUKATUBHbIE, PETYNATUBHbIE),
obecneumsatowme GpopmmnposaHne GpyHKLMOHANbHON rPaMOTHOCTM U COLLMANbHOM KOMMNETEeHUMM 0bydatoLmxca, CnocobHOCTb 06yYaloLWMXCA UCNOAb30BaTb
OCBOEHHbIe MEXANCLUMINHAPHbIE, MUPOBO33PEHYECKME 3HAHUA U YHUBEPCA/IbHbIE YYebHble AeCTBUA B NO3HABATE/IbHOM M COLMANbHOMN NPaKTUKeE.

METBHDEAMETHbIe pe3ynbTaTbl OCBOEHUA NPOrpamMmmbl CpegHero O6LLI,EFO O6pa3OBaHMﬂ AOJIXKHbI OTPAXaTb:



OBnageHue yHUBepCaibHbIMM y4e6HbIMU NO3HaBaTeNbHbIMU AEeNCTBUAMM:
1) 6a3oBble Noruyeckue gencremns:
camocToATeIbHO GOPMYIMPOBATL M aKTyaM3npoBaTh Npobiemy, pacCcMaTpUBaATb €€ BCECTOPOHHE;

MCMNO/1Ib30BaTb NPU OCBOEHUM 3HAHUIM MPUEMBI TOTMYECKOTO MbILNEHNA (aHaNM3a, CUHTE3a, CPAaBHEHMSA, KNaccuduKaLmm, 0606LLeHNs), pacKpbiBaTb CMbICA
6MONOTNYECKUX NOHATUI (BbIAENATL X XapaKTePHbIe NMPU3HAKKM, YCTaHABAMBATL CBA3W C APYTUMU NOHATUAMM);

onpenenAaTb uenan AeATenbHOCTU, 3a4aBadA NapamMeTpbl U KpUTepun UX 4O0CTUXKEHNA, COOTHOCUTDL PE3YNbTAaTbl AEATE/IBHOCTU C NOCTAB/IEHHbIMU LLENAMU;
MUCNonb3oBaTb BMONOrMYECcKMe NOHATUA AanAa 06bACHEHUSA (I)aKTOB N ABNEHUI KMBOW npupoabl,;

CTPOUTb IOTUYECKME PACCYKAEHUA (MHAYKTUBHbIE, AeAYKTMBHbIE, MO aHaN0MMn), BbiIABAATb 3aKOHOMEPHOCTM U MPOTUBOPEUNA B PacCMaTPUBAEMbIX ABIEHUSAX,
$OpMYIMPOBaTL BbIBOAbI M 3aK/TOYEHUS;

NPUMEHATb CXeMHO-MOAE/IbHbIE CPeACTBA A4/1A NPeACTaBNEHUA CYLLEeCTBEHHbIX CBA3EM M OTHOLEHWI B U3y4aeMbiX BUONOrMYecKUX 06BbEKTaX, a TaKKe
NPOTUBOPEUMNI PA3HOTO POAA, BbIABAEHHbIX B Pa3/IMYHbIX MHOOPMALMOHHbIX MCTOYHUKAX;

pa3pabaTtbiBaTbh NAaH peleHua npobaembl C yHETOM aHaIM3a UMEIOLIMXCA MaTePUabHbIX U HEMaTePUa bHbIX PECYPCOB;
BHOCWTb KOPPEKTUBbI B AEATE/IbHOCTb, OLLEHNMBATh COOTBETCTBME PE3Y/bTaTOB LENAM, OLLEHMBATh PUCKU NOCNEACTBUN AeATEIbHOCTH;
KOOPAMHUPOBATb U BbIMOAHATL PaboTy B YCNOBMAX peasibHOro, BUPTYaNbHOTo U KOMBUHNMPOBAHHOTO B3aMMOAENCTBUSA;

Pa3BnBaTb KPeEATUBHOE MbliLI/IEHNE NMPUN pelleEHUN KNU3HEHHDbIX I'IpO6J'IE‘M.

2) 6a308Bble UccnegoBaTeNibCKue AencTema:

BNnageTb HaBblKkamu y‘-le6HO-MCCJ'IeLI,OBaTeIIbCKOI7I n ﬂpOGKTHOVI AeATENDbHOCTU, HAaBblKaMM pa3peLlleHnA npoﬁnem, CNOCOBHOCTLIO M FOTOBHOCTbIO K
CaMOCTOATE/NIbHOMY NMOUCKY METOA0B pPeELLEHNA NPAaKTUYECKNUX 3a4a4, MPUMEHEHUIO Pa3/INMYHbIX METO40B NMNO3HAHUA,

MCNO21b30BaTb Pa3/indHble BUAbI A€ATE/IbHOCTU NO NONYHYEHUIO HOBOTO 3HAaHWUA, €ro MHTepnpeTauumn, npeo6pa3OBaHmo N NPUMEHEHUIO B y‘-le6HbIX CUTYyauuax, B
TOM 4ucne npu cosgaHnm y‘-IE6HbIX N COUMaIbHbIX MPOEKTOB,

(bOpMMpOBaTb Hay‘-IHbII‘/JI T™IN MmbliluNeHNA, BNageTb Haquoﬁ TepMMHOHOFMEﬁ, K/1Ko4eBbIMU NMOHATUAMU U METOOAMU;



CTaBUTb U d)OpMYIWIpOBaTb COBCTBEHHbIe 3a4a4yn B 06paaoBaTean017| AeATENbHOCTU N XU3HEHHbIX CUTYaUUAX;

BbIABAATb MPUYMHHO-CAIEACTBEHHbIE CBA3W M aKTyaNU3MPOBaTh 3a4ady, BblABMraTb rMNoTesy eé pelleHuns, HaXxoAUTb apryMeHTbl 410 A0Ka3aTeNbCTBa CBOUX
yTBEPKAEHWI, 3a4aBaTb NapaMeTPbl U KPUTEPUN PeLLIEHUS;

aHaNM3MpPOBaTb NOJIyYEHHbIE B XOle PeLleHUs 3a4aUn pe3ynbTaTbl, KPUTUYECKM OLEeHUBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHUE B HOBbIX YC/IOBUSAX;
[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLeHUBaTb MPUOBPETEHHbLIN OMbIT;

OCYLLEeCTBAATL LieneHanpaBneHHbl NOUCK NepeHoca cpeacTs U cnocoboBs AeicTBUA B NpodeccnoHanbHyto cpeay;

YMeTb NepeHOCUTb 3HaHMA B MO3HaBaTE/IbHYIO U MPaKTUYECKY0 061aCTU }KU3HEeAeATeNbHOCTY;

YMETb MHTErpMpoBaTb 3HAHUA U3 Pa3HbIX NpeaMeTHbIX obnacTten;

BblABUIaTb HOBblIE NAEN, Npedsiaratb OpUrMHaabHble NOAXOAbl U pelweHnA, CTaBUTb I'IpO6J'I€MbI M 3a4a4u, gonycKkarowme aibTepHAaTUBHbIE pPELUEHNA.

3) pa6bota c uHpopmaumeii:

OPUEHTUPOBATLCA B PA3INYHbIX NCTOUHUKAX MHPOPMaLMK (TeKCTe yuebHOro nocobus, Hay4HO-NONYAAPHON NUTepaType, BUONOTMUYECKUX CNOBaPAX U
CNpaBOYHMKAX, KOMNbIOTEPHbIX 6a3ax AaHHbIX, B UHTepHETe), aHaM3MpoBaTb MHGOPMALMIO Pa3/IMYHbIX BUAOB U GOPM NpeacTaBAeHUs, KpUTUYECKU OLLEHUBATb
€€ [0CTOBEPHOCTb U HEMPOTUBOPEUNBOCTS;

bopMynnpoBaTh 3anpochl M NPUMEHATb PasinyHble MeToAbl MPU NoUCKe 1 0Tbope Bronornyeckon MHPopmaLmnmn, HeobXxoaMMOIM ANA BbINOAHEHUA YYebHbIX
3agavy;

I'IpMO6pETaTb OnbIT NCNO/ZTb30BAHUA MH¢OpMaLI,MOHHO-KOMMyHMKaTVIBHbIX TEXHOOMUM, COBepPLIEHCTBOBATb KY/N1IbTYPY aKTUBHOIO NCNOJZIb30BAHNA PA3/INYHbIX
NMOUCKOBbIX CUCTEM;

CaMoCTONTeNbHO BbIBMpPaTb ONTUMabHYIO popmy NpeacTaBneHns buonormyeckon nHGopmaLmm (cxembl, rpaduKkm, guarpamml, TabAULbI, PUCYHKU U APYroe);

MCMO/1b30BaTb Hay4HbIl A3bIK B KaYecTBe CpeacTBa npu pabote ¢ bMonormyeckoit MHGopmMmaumein: TPUMEHATb XMMUYECKMe, GU3NYECKME N MaTeMaTUUYECKME 3HAKN
1 cMMBOJIbI, dopmyibl, abbpeBMaTypy, HOMEHKNATYpPY, MCNONbL30BaTb M NPeobpPa3oBbIBaTb 3HAKOBO-CUMBOJIMYECKME CPEACTBA HAalrNAAHOCTY;

BNnageTb HaBblkamMu paCno3HaBaHUA U 3alLNTbI VIHCI)OpMaLI,MM, VIHd)OpMaLI,VIOHHOVI 6e30MacHOCTU IMYHOCTW.



OBnageHue YHUBEPCA/IbHbIMU KOMMYHUKaTUBHbIMU AeHCTBUAMMU:
1) obweHue:

OCYLLECTBAATb KOMMYHUKaLMKN BO BCeX chepax XU3HKU, aKTUBHO y4acTBOBaTb B AMasiore UAU AUCKYCCUM NO CYLLECTBY 0bcykaaemoi TeMbl (YmeHWe 3aaaBaTh
BOMPOCHI, BbICKA3bIBaTb CYXKAEHWA OTHOCUTE/IbHO BbINOJIHEHMA NpeaiaraeMoi 3a4a4m, yYnTbiBaTb MHTEPECHI U COMMacOBaHHOCTb MO3ULIMIA APYrUX YYaCTHUKOB
Aunanora uAm ANCKyccum);

pacno3HaBaTb HesepbasibHble cpeacTBa ObLLEHUA, MOHUMATb 3HaYeHNE COLMabHbIX 3HAaKOB, NPEANOCbIIOK BO3HUKHOBEHMA KOHGIMKTHBIX CUTYaL Ui, YMETb
CMArYaTb KOHPUKTbI U BECTU NEPEroBopbI;

BN1AAETb PA3NINYHbIMM CNOcoHaMM 0BLLEHUS N B3aMMOLENCTBUA, MOHMMATb HAMEPEHUa APYyrux N4el, NPoABAATb YBarKUTEIbHOe OTHOLEeHME K cobeceHUKY U B
KOppeKTHOM dopme GopMyanpPOBaTb CBOM BO3PAXKEHUS;

passépHyTo U NOTUYHO U3naratb CBOK TOYKY 3peHUNA C UCMNOJIb3OBAHUEM A3bIKOBbLIX CPEACTB.

2) coBMeCTHan AeATe/IbHOCTb:

NMOHMUMATb U UCMOJIb30BaTb NPEMMYLLECTBA KOMAHAHOM U MHAMBUAYANbHON PaboTbl NpU pelleHnn bruoaornyeckor npobiembl, 060CHOBbIBaTb HEOOXOAMMOCTb
npUMeHeHnA rpynnosbix GopmM B3anMOoAenCcTBMA Npu pelleHnn yuebHol 3aaa4u;

BbIOMpPaTb TEMATMKY U METOLbl COBMECTHbIX AEMACTBMI C Y4ETOM OBLLMX MHTEPECOB M BO3MOXKHOCTEM KaXKA0r0 YieHa KONNEKTUBA;

NPUHMMATb LEAN COBMECTHOW AeATeNbHOCTU, OPraHU30BbIBaTb M KOOPAMHUPOBATL AEWCTBUA NO €€ AOCTUMKEHMIO: COCTABAATL NAaH AeNCTBUIN, pacnpesensaTb poam
C Y4ETOM MHEHMI Y4aCTHUKOB, 0BCYKAaTb pe3y/ibTaTbl COBMECTHOMN PaboThbl;

OLLeHMBATb KaYeCcTBO CBOEro BKAAAA U KAXKAO0r0 Y4aCTHUKA KOMaHAb! B 06LMIA pe3y/ibTaT No pa3paboTaHHbIM KpUTEPUAM;
npeanaraTb HOBblE MPOEKTbI, OLLEHNBATb UAEWN C NO3ULUKM HOBU3HbI, OPUTMHANBHOCTM, NPAKTUYECKOW 3HAUMMOCTH;

OCyLWwecCTB/IATb MO3UTUBHOE CTPaTENrM4YECKOE NnoBeaeHUE B Pa3/IMYHbIX CUTYaUMNAX, MPOABNATb TBOPYECTBO U Boo6pa>KeHme, 6bITb MHUNUNATUBHbIM.

OBnageHue yHUBEpPCaibHbIMU PEryaTUBHbIMU AeACTBUAMM:

1) camoopraHusauma:



MCNONb30BaTb OHMOIOrMYECKMEe 3HaHUA Ana BbiABNeHNA npo6neM N nx peweHnAa B XKN3HEHHbIX U y‘-le6HbIX cnTyaumnax;

Bbl6MpPaTb Ha OCHOBE BMONOrMYECKUX 3HAHMI LLeNEBbIE U CMbIC/I0BbIE YCTAaHOBKM B CBOMX AEMCTBMAX M NOCTYMKAX NO OTHOLUEHMIO K }KMBOM NPUpPOAE, CBOEMY
34,0POBbIO U 34,0POBbI0 OKPYKAIOLLUX;

CaMOCTOATENbHO OCYLLECTBAATb NO3HABATE/IbHYIO AEATENbHOCTb, BbIABAATL NPOHAEMbI, CTaBUTb U GOpPMYANMpPOBaTb COBCTBEHHbIE 3a4a4Mn B 06pa30oBaTeNbHOM
OEeATENbHOCTU U KU3HEHHBIX CUTYALMSAX;

CaMOCTOATE/IbHO COCTaBAATb NAaH peLleHma Npobsiembl C YYETOM NMMEIOLLMXCA PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN U NpeAnoYTeHWU’;
[aBaTb OLUEHKY HOBbIM CUTYaUUAM;

pacwmnpaTb pamKu yuebHOro npeameTta Ha OCHOBE JIMUHbIX NPeanoYTeHW;

AenaTb 0OCO3HaHHbIN BbIBOP, apryMeHTMpPOBaTb ero, 6paTb OTBETCTBEHHOCTb 33 PELLEHUE;

OLLeHNBATb NPUOBPETEHHDLIN OMbIT;

cnocobcTBOBaTb GOPMMUPOBAHNIO M MPOABAEHUIO LUMPOKOM 3pyAMLMM B Pa3HbiX 061aCTAX 3HAHMI, NOCTOAHHO NOBbIWATb CBOM 06pa30BaTE/bHbIN U KY/bTYPHbIN
YPOBEHb.

2) CAMOKOHTpONDb:
[aBaTb OLLeHKY HOBbIM CUTYaLMAM, BHOCUTb KOPPEKTUBbLI B AeATENbHOCTb, OLeHMBATb COOTBETCTBME PE3YAbTATOB LEeNAM;

B/1aAeTb HaBblKaMu No3HaBaTe/IbHOM ped)l'IEKCVIM KaK OCO3HaHWMA coBepLllaemMblX ,D,GVICTBVIVI N MbICZTUTENIbHbIX NPOLLECCOB, UX Pe3y1IbTaTOB U OCHOBaHMVI,
MCNo/21b30BaTb I'IpMéMbI ped)l'IEKCMM AnAa oOueHKn cutyauumn, Bbl60pa BEPHOro peweHnA;

YMeTb O eHNBAaTb PUCKU N CBOEBPEMEHHO NPUHUMATDL pelleHNA MO UX CHUXKEHUIO;

NPUHUMATb MOTUBbI M apryMeHTbl APYTMX NPU aHaNn3e pe3ynbTaToB AeATeIbHOCTH;

3) npuHaTue ceba u gpyrux:
NPUHMMaTbL cebs, NOHMMAsA CBOWM HEAOCTATKU U AOCTOMHCTBA;
NPUHMMaTb MOTMBbI M apPryMeHTbI APYrMX NPU aHaIM3e Pe3ybTaToB AeATENbHOCTH;

NpW3HaBaTb CBOE NPaBO M NPaBOo APYrMX Ha OWNBKK;



pa3BnBaTb €cnocobHOCTb NOHMMATb MUP C NO3NLUNN OPYyroro 4enoBekKa.

NPEAMETHbBIE PE3YJ/IbTATDI

MpeameTHble pe3ybTathl ocBoeHua nporpammbl COO no 6uonornn Ha 6a3oBom ypoBHe BK/OYALOT cneumduyeckme ana yyebHoro npegmera «bruonorna»
Hay4Hble 3HaHUA, YMeHUA U cnocobbl AeiCTBUIA NO OCBOEHUIO, MHTEpRpeTaumum

1 Npeobpas3oBaHMIO 3HAHUIA, BUAbI AEATENbHOCT NO NOAYYEHNIO HOBOTO 3HAHMA U MPUMEHEHMIO 3HAHUI B Pa3/IMUHbIX Y4eBHbIX CUTYyaLMAX, @ TAKXKe B peabHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3aHHbIX C Bonorneit. B nporpamme npeameTHble pe3y/ibTaTthl NpeacTas/aeHbl Mo rogam obyyeHums.

MpeameTHble pe3y/ibTaTbl 0CBOEHMA y4ebHoro npeamerta «brnonorna» e 10 Kaacce AONXKHbI OTPaXKaTh:

chOpPMUPOBAHHOCTbL 3HAHUI O MecTe U poan BMONOTMKN B CUCTEME Hay4YHOTO 3HAHMA eCcTeCTBEHHbIX HayK, B GOPMUPOBaHNN COBPEMEHHOM ecTecTBeHHO-Hay4HOM’
KapTUHbI MUPa M HAYYHOTO MUPOBO33PEHNA, O BKNAAE POCCUIACKUX 1 3apyBeskHbIX y4EHbIX-61M0N0roB B pa3sutne 61oiornm, GyHKLUMOHANbLHOM rPaMOTHOCTH
YyenoBeKa ANA pelleHUs XU3HEHHbIX 3aay;

YMeHMe pacKpbIBaTbh cogepaHne BUONOrMYECKMX TEPMUHOB U NMOHATUN: XU3Hb, KNETKa, OpraHnM3m, meTabonnsm (0bmeH BELECTB U NpeBpaLleHne sHeprum),
romeocras (camoperynaums), ypoBHeBas opraHmn3aLms *Kn1BbIX CUCTEM, CAMOBOCNPOU3BeAEHME (PENPOAYKLMSA), HACNeACTBEHHOCTb, UISMEHUYMBOCTb, POCT U
passuTHeE;

YMeHUe nsnaratb 6Monornyeckne Teopmm (KNEToUHas, XpOMOCOMHaAsA, MyTaLMOHHAA, LLEeHTPasbHasA A0rMa MoONeRyAApHOM bruonornm), 3akoHsl (. MeHaens,
T. MopraHa, H. W. BaBunoBa) 1 yuyeHus (0 LLeHTpax MHOroobpasma 1 NPOUCXOXKAEHUS KyNbTYPHbIX pacTeHuii H. U. BaBuaoBa), onpeaensTb rpaHuLLbl UX
NPUMEHUMOCTU K }KUBbIM CUCTEMAM;

ymeHune BnageTb metogamm Hay4yHOro no3HaHmA B 6uonormu: Ha6J'II-OFI,EHVIe M onncaHune XnebixX CUCTEM, NpoueccoB A HBHEHMD’I, OopraHunsaumAa n npoeegeHmne
6uoornMyeckoro 9KCNepuMMeHTa, BblaBUNXKEHNE TNNOoTe3bl, BbiIAB/IEHNE 3aBUCUMOCTUN MeXAYy nccneagyembimm BeIM4NHAMU, 06bACHEHME NOJZIy4E€HHbIX PE3y/1bTaTOB,
MCNOJZIb30BaAHHbIX HAY4YHbIX NOHATUN, Teopm‘/i M 3aKOHOB, yMeHUe aenatb BbiBOAbl HA OCHOBaHUK NOJZIY4YE€HHbIX PE3Y/1IbTATOB;

ymeHue BblAenATb CywecTBeHHble MPU3HAKN BUPYCOB, KN1ETOK NPOKAapPHUOT U 3YKaPUOT, OAHOKNETOYHbIX U MHOTOKNETOYHbIX OPraHn3mos, ocobeHHOCTH npoueccos:
obmeHa Beuw,ecTs 1 npeBpalleHnAa aHEPIrnMn B KNETKE, ¢OTOCMHTe3a, NAaCTU4eCKOro n aHepreTn4eckoro O6MeHa, XeéMOCUHTE3a, MUTO3a, Meﬁoaa, onaoa40TBOpPEHNUA,
Pa3sMHOXeHUA, UHONBUAYA/IbHOTO Pa3BUTUA OpPpraHn3ma (OHTOreHe3),'



YMEHME NPUMEHATb NOJIyYEHHbIE 3HaHMA A/1a 06bsACHEHMA BUONOTMYECKNX NPOLLECCOB U ABNEHUN, A1A NPUHATUA NPAKTUYECKUX PeLLleHM B MOBCEAHEBHOM KU3HU
C uenbto obecneyeHma 6e30NacHOCTN CBOErO 340POBbA N 340POBbA OKPYKAOLWMX Nt0AEN, COBN0AEHMA HOPM rPaMOTHOrO NOBEAEHUS B OKPY*KatoLwen NpUpoaHOA
cpeae, NOHMMaHWe HeobXoAMMOCTU MCNO/Ib30BAHMA AOCTUKEHMNN COBPEMEHHON BUOIOTUM U BUOTEXHOIOTUIM ANA PAaLMOHANbHOIO NPUPOAONO/b30BAHUS;

YMeHue pellaTtb 3/ieMeHTapHble reHeTu4eckne 3aga4m Ha MOHO- U ,CI,VIFVI6pVI,EI,HOE CKpelwmnsaHume, cuenaneHHoe HacieagoBaHMe, COCTaB/IATb CXeMbl MOHOFVI6pVI,£I,HOFO
CKpelwmnBaHnA anAa npeackasaHmnAa HacaeaoB8aHnNA NPU3HAKOB Y OPraHNM3mos,

YMeHUe BbINO/IHATb 1abopaTopHble U NpaKkTUYeckne paboTbl, cobaoaaTe Npasuaa npu pabote ¢ yuebHbIM 1 N1abopaTopHbIM 060pPYyA0BaAHUEM;

YMeHUe KPUTUUYECKM OLEHMBATb U MHTepPNpeTUpoBaTh MHGOPMaLMIO BUONOTMUYECKOro CoAePKaHUA, BKIOYAOLLYIO NCeBAOHAYYHbIe 3HAaHMA M3 Pa3/IUYHbIX
WUCTOUYHUMKOB (CpeacTBa MaccoBoi MHGOpMaLMKU, HaY4HO-NONYAAPHbIE MaTepPKUasbl), STUYECKUE acNeKTbl COBPEMEHHbIX UCCNeA0BaHUI B BUonornumn, meamumHe,
bunoTtexHonornu;

YMeHMe co34aBaTb COOCTBEHHbIE MUCbMEHHbIE M YCTHble coobLeHus, 0606Lan 6uoornyeckyro MHPOPMaLUUIO N3 HECKOIbKUX UCTOYHUKOB, TPAaMOTHO
MCNO0/1b30BaTb NOHATUINHBIN annapat 6uonoruu.

MpeameTHble pe3y/ibTaThl 0OCBOEHUA yyebHoro npeameTa «bruonorna» 6 11 kaacce [0NHbI OTPAXKaTb:

cHOpMMPOBAHHOCTb 3HAHMIT O MeCTe U POAN BUONOTUKN B CUCTEME HAYYHOTO 3HAHWUA ECTECTBEHHbIX HayK, B GOPMUPOBAHUMN COBPEMEHHOW ECTECTBEHHO-HAYYHOW
KapTMHbI MMPA W HAYYHOrO MMPOBO33PEHUSA, O BKAAAE POCCUMCKUX U 3apyBeXKHbIX YUEHbIX-61M010r0B B passuThe 61Monormm, GyHKUMOHAAbHOWM rPaMOTHOCTH
YyesIoBEKA ANA PELUEHUSA KU3HEHHbIX 334aY;

YMeHMe pacKpblBaTb coaepskaHne 6UON0OrMYECKUX TEPMUHOB M NOHATUIA: BUA, NONYAALMA, FeHODOHA, 3BOIOLMA, ABUNKYLLME CUbI (haKTopbl) 3B0OAOLMUNK,
npucnocob1eHHOCTb OPraHM3MOoB, BUA006pa3oBaHME, SKONOTUYECKUE GaKTOPbl, IKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl, Lenu NUTaHus,
3KoJsiornyeckasa nupamuga, buoreoueHos, buocoepa;

yMeHue nsnaratb buonormyeckune Teopun (3BositoLMoHHan Teopua Y. lapBMHA, CUHTETMYECKAn TEOPUSA 3BOIIOLLMK), 3aKOHbI U 3aKOHOMEPHOCTU (3apOAbILLEBOTO
cxogctBa K. M. bapa, yepenoBaHUsA raBHbIX HanpaBaeHui u nyTel asoaouumn A. H. CeBepLoBa, yueHusa o buocdepe B. N. BepHaacKoro), onpeaenatb rpaHULbl UX
NPUMEHUMOCTU K KMBbIM CUCTEMAM;

ymeHune BnageTtb metogamm Hay4yHoOro no3HaHmA B 6uonorum: Ha6}1l0/.'J,EHMe M onncaHune XneblX CUCTEM, Npouleccos N ABNIEHUN, OpraHunsauuMAa n nposegeHmne
6u1oIornMyeckoro 9KCNepuMMeHTa, BblaBUNXKEHNE TNMNOTE3bl, BbiIAB/IEHNE 3aBUCUMOCTU MeXAY nccneagyembiMmm BeIM4NHAMU, 06bACHEHME NoJZIy4eHHbIX pe3y/1bTaToB,
MCNOJ/ZIb30OBAHHbIX HAYYHbIX FIOH’FITMVI, Teopmﬁ M 3aKOHOB, yMeHUe aenatb BbiBOAbl HA OCHOBAaHUK NOJIYYEHHbIX PE3Y/1IbTATOB;

yYMmeHune BblAeNATb CyLEeCTBEHHbIE NMPU3HAKN CTPOEHUA 61onormyecknx o6 LEKTOB: B1AOB, I'IOI'IynFILI,VIﬁ, npoayueHToB, KOHCYMEHTOB, pegyLeHTOB, 6MOI'EOLI,EHOBOB
N 3KOCUCTEM, ocobeHHoCTH npoueccos: HaCHEACTBEHHOﬁ N3MEHYUNBOCTH, ECTECTBEHHOIO 0T60pa, BMAOO6pa3OBaHMH, I'IpVICI'IOCOGI'IEHHOCTVI OpraHnM3mos, AeﬁCTBMH



3KOI0rMYEeCKMX GAaKTOPOB HA OPraHM3Mbl, NEPEHOCA BELECTB M NMOTOKA 3HEPrMM B IKOCUCTEMAX, aHTPOMOTreHHbIX MU3MEHEHUI B 9KOCUCTEMAX CBOEM MECTHOCTH,
KPYroBopoTa Bew,ecTB U 6BMOreoxmmMmMyecknx UuKIoB B buocoepe;

YMEHME NPUMEHATb NOJIlyYEHHbIE 3HaHMA ANA 06bsCHEHMA BUONOTNMYECKUX NPOLECCOB U ABNEHWUM, AN NPUHATUA NPAKTUYECKUX PELLEHUIN B MOBCEAHEBHOMN }KU3HM
C uenbto obecneyeHma 6e30MacHOCTM CBOErO 340P0BbA M 340P0BbA OKPYKAOLWMX NtoAel, cobaogeHNa HOPM FrPaMOTHOrO NOBEAEHMA B OKPYXKatoLWwei NpupoaHoin
cpeae, NOHMMaHMe HeoBXOAMMOCTM UCNONb30BaHMA AOCTUHKEHUI COBPEMEHHON BUONOIrMU ANA PaLMOHaIbHOTO NPUPOAONOAb30BaHUS;

yMeHMe peLaTtb 3n1emeHTapHble B1UoNorMyeckne 3agadm, CoCTaBAATb CXEMbl NEPEHOCA BELWECTB U SHEPrMM B SKOCUCTEMaAX (Lenu nuTaHna);
YMeHMe BbINONHATL 7abopaTopHble U NpakTUYeckme paboTbl, cobatoaaTb NpaBuaa Npu pabote ¢ yuebHbIM M NabopaTopHbIM 060PYA0BaAHMEM;

YMeHUe KPUTUYECKM OLEHMBATb U MHTepNpeTUpoBaTh MHGOPMALMIO BMONOTMUYECKOro COAEepKaHMA, BKOYAOLLYIO NCEeBAOHAYYHbIE 3HAHMA U3 Pa3/IUYHbIX
WCTOYHMKOB (CpeacTBa MaccoBO MHPOPMaLMK, HaYHHO-MONYAAPHbIE MaTepuasbl), paccMaTpuBaTh r1obanbHble 3Konormyeckne npobiembl COBPEMEHHOCTH,
$OopMUPOBATL MO OTHOLIEHUIO K HUM CODCTBEHHYIO NO3ULINIO;

YMeHMe co34aBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHblE CO0bLWEeHNsA, 0606LLan BUONOrMYECKYO MHOOPMALMIO N3 HECKOSIbKMX UCTOYHMKOB, FPAMOTHO
MCNONb30BaTb MOHATUNHbBIA annapaTt buonoruu.

TEMATWYECKOE NTAHUPOBAHUE

10 KNACC
Ne HanmeHoBaHMWe pa3fenos v Tem Nporpammbl Konnyectso yacos dneKTpoHHble (undposblie) obpasoBaTesibHble
n/n pecypcbl

Bcero | KOHTpO/bHbIE MpakTnyeckme

paboTbl paboTbl

1 Buonorva Kak Hayka 2 0.5 Bubnnoteka LLOK https://m.edsoo.ru/7f41c292
2 KurBble cucTembl M UX OpraHU3auma 1 Bubnnoteka LIOK https://m.edsoo.ru/7f41c292
3 XMMUYECKUI COCTAB U CTPOEHUE KNETKMU 8 1 Bubnnoteka LIOK https://m.edsoo.ru/7f41c292
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4 MnsHeneATeNbHOCTb KNETKU 6 Bubnaunoteka UOK https://m.edsoo.ru/7f41c292
5 PasmHOXeHWe U MHANBMAYabHOE Pa3BUTUE 5 1 Bubnnoreka LIOK https://m.edsoo.ru/7f41c292
OpraHM3MoB
6 HacneactBeHHOCTb M UBMEHUYMBOCTb OpraHnusmos | 8 1.5 Bubnnoreka LIOK https://m.edsoo.ru/7f41c292
7 Cenekumsa opraHuamos. OcHOBbI 6MOTEXHONOTNK 3 Bubanoreka LIOK https://m.edsoo.ru/7f41c292
8 NTorosoe TecTMpoBaHue 1 1 bubnnoteka LLOK https://m.edsoo.ru/7f41c292
OBLLEE KOZTMYECTBO YACOB MO NMPOrPAMME 34 1 4
11 KNACC
Ne HanmeHoBaHWe pa3aenos u tem KonnyectBo yacos DNeKTpoHHble (undposblie) obpasoBaTebHble
n/n nporpammel pecypcbl
Bcero | KoHTponbHbIE MpakTnyeckme
paboTbl paboTbl
1 JBoslOLMOHHan 6uosorus 9 1 Bubnunoteka LLOK https://m.edsoo.ru/7f41cc74
2 BO3HWKHOBEHWE U PA3BUTHE KMU3HU Ha 9 0.5 Bubnunoteka LLOK https://m.edsoo.ru/7f41cc74
3emne
3 OpraHu3mbl 1 OKpY»KatolLas cpeaa 5 1 Bubnunoteka LLOK https://m.edsoo.ru/7f41cc74
4 Coobuiectsa 1 3KONOTMYECKME CUCTEMDI 9 Bubanoteka LLOK https://m.edsoo.ru/7f41cc74
5 NTorosoe TecTMpoBaHue 2 1 Bubanoteka LLOK https://m.edsoo.ru/7f41cc74
OBLUEE KOJTMYECTBO YACOB NO MNPOrPAMME 34 1 2.5
NMNOYPOYHOE NJTIAHUPOBAHUE
10 KNACC
Ne Tema ypoka Konnyectso yacos [ata DNIeKTPOHHble UndpoBble
n/n n3yyeHus | obpasoBaTesibHble pecypcsbl
Bcero | KOHTpO/bHbIE MpakTnyeckme
paboTbl paboTbl
1 buonorma B cucteme Hayk 1 Bubnunoteka LLOK
https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e632a

2 MeToabl N03HaHUSA XMBOM Npupoabl. MpaKkTuyecKas 0.5 Bubnunoteka LOK
pabota Ne 1 «Mcnonb3oBaHMe pasnNYHbIX METOA0B NpPU https://m.edsoo.ru/863e6122
N3y4yeHUn 6MoNorMyYecknx 06 -HEKTOBY
3 Bruonornyeckme cmctembl, NPOLLECCHI U UX U3yYeHUe Bubnunoteka LOK
https://m.edsoo.ru/863e6564
4 XMMMYECKKNI COCTaB KNETKU. Boga n mruHepanbHble conm Bubnnoteka LOK
https://m.edsoo.ru/863e674e
5 Benku. CoctaB u cTpoeHne 6enkos Bubnunoteka LOK
https://m.edsoo.ru/863e6b72
6 depmeHTbl — BMOIOrMYECKME KaTaU3aTopPbl. 0.5 Bubnunoteka LOK
NabopaTtopHas paboTta N2 1 «M3yyeHne KaTaUTUYECKON https://m.edsoo.ru/863e6b72
aKTMBHOCTU GepMeHTOB (Ha NpMmepe amuaasbl UK
KaTanasbl)»
7 Yrnesogpl. Jinunnapl Bubnnoteka LLOK
https://m.edsoo.ru/863e6870
8 HyknenHosble Kncnotbl. ATO Bubnunoteka LOK
https://m.edsoo.ru/863e6d5c
9 UcTtopuna n metogbl N3ydyeHUA KNeTkn. KnetouHasa teopumsa Bubnnoteka LLOK
https://m.edsoo.ru/863e6e88
10 KneTKa KaK LenocTHasA *Kneaa cuctema
11 | CTpoeHue ayKapuoTUYeCcKol KneTku. JlabopatopHas 0.5 Bubnnoteka LLOK
pabota N2 2 «M3ydeHne CTPOEHUA KIETOK pPacTeHni, https://m.edsoo.ru/863e6ff0
KUBOTHbIX, rPUB0B 1 BaKTEPUt NOA MUKPOCKOMOM Ha https://m.edsoo.ru/863e716¢c
roToBbIX MUKpOMpenapaTax n UX onucaHne»
12 O6MmeH BelecTB AN MeTaboansm Bubnunoteka LLOK
https://m.edsoo.ru/863e766¢
13 doTocMHTE3. XEMOCUHTES Bubnunoteka LLOK
https://m.edsoo.ru/863e7c98
14 | DHepreTUYeCcKuit 0bmeH Bubnunoteka LLOK
https://m.edsoo.ru/863e7aae
15 MU3HEHHbIV UMKA KNeTKU. [leneHne Knetku. Mutos. 0.5 Bubnunoteka LLOK
NabopatopHas pabota Ne 3 «HabnogeHne muTosa B https://m.edsoo.ru/863e7dc4
KNeTKax KOHYMKA KOpeLUKa /IyKa Ha FoTOBbIX
MUWKponpenapaTax»
16 BuocuHTes 6enka. Peakuma maTpMUHOIo CUHTE3a Bubnunoteka LLOK
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https://m.edsoo.ru/863e796e

17 | TpaHcnauma — 6uocuHTtes benka Bubnnoteka LOK
https://m.edsoo.ru/863e796e
18 HekneTouHble GOPMbI }KU3HN — BUPYCbI Bubnunoteka LOK
https://m.edsoo.ru/863e7540
19 ®opMbl PAa3MHOXKEHMA OPraHNU3MOB Bubnunoteka LOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 MeWos Bubnnoteka LOK
https://m.edsoo.ru/863e7f4a
21 O6paszoBaHMEe U pa3BUTME NOJIOBbIX K/IETOK. 0.5 Bubnunoteka LOK
OnnogpotsopeHue. SlabopaTtopHasa pabota Ne 4 «M3yyeHne https://m.edsoo.ru/863e81b6
CTPOEHMA NOJIOBbIX KNETOK Ha FOTOBbIX MUKpOMpenapaTax»
22 NHamBnayanbHoe pa3BUTUE OpraHM3mMoB Bubnunoteka LOK
https://m.edsoo.ru/863e8436
23 [eHeTWKa — HayKa O HacneaCTBEHHOCTU U U3MEHUYMBOCTHU Bubnunoteka LOK
https://m.edsoo.ru/863e86f2
24 3aKOHOMEpPHOCTU Hac/e40BaHMA NPU3HAKOB. Bubnunoteka LOK
MoHornbpuaHoe ckpelimsaHme https://m.edsoo.ru/863e8878
25 OurnbpungHoe ckpelmBaHme. 3aKOH HE3aBUCMMOTO Bubnunoteka LOK
HacnefoBaHMA NPU3HAKOB https://m.edsoo.ru/863e89a4
26 | CuenneHHoe Hac/ieLoBaHWe NpM3HaKoB. JTabopaTopHas 0.5 Bubnunoteka LLOK
pabota N2 5 «M3yyeHme pe3ynbTaToB MOHOTMBPUAHOIO U https://m.edsoo.ru/863e8c60
AMrMbpuaHOro cKpewmBaHns y Apo3odusibl Ha roTOBbIX
MUKponpenapaTax»
27 leHeTuKa nona. HacneposaHme NPU3HAKOB, CLLENAEHHbIX C Bubnunoteka LLOK
nosiom https://m.edsoo.ru/863e8c60
28 M3meHunBocTb. HeHacnencTBeHHAA N3MEHUYMBOCTD. 0.5 Bubnnoteka LLOK
Na6opatopHan pabota N2 6. U3yueHune https://m.edsoo.ru/863e8efe
MOANODUKALNOHHON U3MEHUYMBOCTU, MOCTPOEHME
BapMaLMOHHOTO PAAa U BapUaLLMOHHOW KPUBOM»
29 HacnepcrBeHHan nsmeH4nBoCTb. JTabopatopHan paboTa 0.5 Bubnunoteka LLOK
Ne 7. «AHann3 myTaumii y gpo3odusbl Ha rOTOBbIX https://m.edsoo.ru/863e8efe
MUWKponpenapaTax»
30 FeHeTnKa yenosekKa Bubnnoteka LLOK

https://m.edsoo.ru/863e8d78
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31 PesepBHbIl ypoK. O606LeHMe No Teme 1
«HacneacTBEHHOCTb M USMEHUYMBOCTb OPraHN3MOB»

32 CeneKuma Kak Hayka n npouecc 1 Bubnnoteka LOK
https://m.edsoo.ru/863e9214
33 MeToabl U AOCTUKEHUA CEIEKLNN PACTEHUI U HKUBOTHbIX 1 Bubnnoteka LOK
BuoTtexHonormna Kak oTpacsb NpPon3BoACTBa https://m.edsoo.ru/863e9214
34 UTorosoe TecTnposaHue 1 1 Bubnunoteka LOK
https://m.edsoo.ru/863e9336
OBLLUEE KOTMYECTBO YACOB MO NPOrPAMME 34 1 4
11 KN1IACC
Ne Tema ypokKa Konunyectso yacos [ata DIeKTPOHHbIE undpoBble
n/n nsyyeHua | obpasoBaTesibHble pecypcsbl
Bcero | KoHTponbHble MpaKTnyeckne
paboTbl paboTbl
1 IBOIOUMA U MeTOoAbl €€ U3y4yeHua 1 2.09 Bubnumoteka LLOK
https://m.edsoo.ru/863ea20e
2 UcTopusa pa3sButma npeacraBaeHnin ob ssonoumm 1 9 Bubnmoteka LLOK
https://m.edsoo.ru/863e9570
3 MuKpossontoums 1 16 Bubnumoteka LLOK
https://m.edsoo.ru/863e9cle
4 Monynauma Kak anemeHTapHaaA eaMHMLA BUAA U 3BOJIIOLUN. 1 0.5 23 Bubnnoteka LIOK
NabopaTtopHas pabota Ne 1 «CpaBHeHWe BUAOB MO https://m.edsoo.ru/863e99c6
MOPHONOTNYECKOMY KPUTEPUIO»
5 ABuKyLLMe cunbl (31emeHTapHble paKkTopbl) 3BOOLUM 1 30 Bubnnoteka LLOK
https://m.edsoo.ru/863e9da4
6 EcTecTBeHHbIN 0TOOpP 1 ero popmbl 1 7.10 Bubnnoteka LLOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynbTaTbl 3B0ONOLMK: NPUCNOCOBNEHHOCTb OPraHU3MOB U 1 0.5 14 Bubnnoteka LLOK
BMAoob6pasoBaHue. JlabopaTtopHas paboTta Ne 2 «OnucaHue https://m.edsoo.ru/863e9fde
NpPUCNoCco61EHHOCTM OPraHN3Ma M €€ OTHOCUTENbHOTO
Xapakrepa»
8 HanpasneHuna n nyTm Makpo3BoaoLUM 1 21 Bubnmoteka LLOK
https://m.edsoo.ru/863e9cle
9 HeobpaTnmocTb 3B0OIOLUM 1 28
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10 McTopuA XKU3HKU Ha 3eme n meToabl eé nsyyeHma 11.11
11 M'MnoTe3bl NPOUCXOXKAEHMA KU3HU HA 3eme 18 Bubanoteka LLOK
https://m.edsoo.ru/863ea5a6
12 Passutune xu13HU Ha 3emne no spam n nepmoaam 25 bubnumoteka LLOK
https://m.edsoo.ru/863ea6be
13 OcHOBHbIle 3Tanbl 3BOAOLNM PACTUTENBHOTO N XXUBOTHOMO 0.5 2.12 Bubanoteka LLOK
mupa. MpakTmyeckasn pabota Ne 1 «M3yyeHne nckonaembix https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUI U }KUBOTHbIX B KONNEKLMAXY
14 CoBpemeHHaa cucTema opraHMYeCcKoro mmpa 9 bubnumoteka LLOK
https://m.edsoo.ru/863ea48e
15 3BoAOLUMA YenoBeKa (aHTponoreHes) 16 Bubnmoteka LUOK
https://m.edsoo.ru/863eac2c
16 | Osuskywime cunbl (GaKTopbl) aHTponoreHesa 23 Bubnmoteka LUJOK
https://m.edsoo.ru/863ead44
17 OcHOBHble CTagmu 3BONOLNM YeoBEKA 13.01
18 Yenoseyeckume pacbl U NpMpOAHbIE adanTaumMmn YenoBeKka 20 Bubnnoteka LLOK
https://m.edsoo.ru/863eaea2
19 PesepBHbIN ypoK. 0606ueHMe No Teme «Bo3HMKHOBEHME U 27
pa3BUTUE XKN3HU Ha 3emne»
20 JKONOrmA Kak HayKa 3.02
21 Cpeabl 06UTaHUA M 3KONOTMYECKNE daKTopbI 10 Bubnmoteka LLOK
https://m.edsoo.ru/863eafec
22 | Abunotnueckune dakTopsl. SlabopaTtopHas pabota Ne 3. 0.5 17 Bubnmoteka LLOK
«Mopdonornyeckme ocobeHHOCTU PacTEHMIN U3 Pa3HbIX MeCT https://m.edsoo.ru/863eb10e
obutaHus». labopatopHas pabota Ne 4. «BaunsHue ceeTta Ha
POCT U pa3BUTME YEPEHKOB KOeyca»
23 broTtnueckme daKktopbl 3.03 Bubnmoteka LLOK
https://m.edsoo.ru/863eb348
24 DKOI0rMYeCcKne XxapakTepUCTMKM nonyaaumnm. Npaktnyeckas 0.5 17
pabota Ne 2 «MoacYET NNOTHOCTU NONYAALMIA Pa3HbIX BUAOB
pacTeHnn»
25 Coobuiectsa opraHM3moB — 6MOLLEHO3 7.04 Bubnmoteka LLOK
https://m.edsoo.ru/863eb46a
26 JKonornyeckume cuctemsl (aKocmucTembl) 14 Bubnmoteka LLOK

https://m.edsoo.ru/863eb46a
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27 OcHOBHble NOKa3aTenn 3KOCMCTEMbI. DKONOTUYECKME 1 21 Bubnnoteka LIOK
nupammapl. CBoncTBa akocucrem. Cykueccun https://m.edsoo.ru/863eb5fa

28 MpupoagHble aKocncTembl 1 28

29 AHTpPOMOreHHble 3KOCUCTEMDbI 1 28

30 Buocdepa — rnobanbHan akocuctema 3emamn 1 5.05 Bubnnoteka LLOK
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTM CyLecTBoOBaHUA bruocoepbl 1 5.05 Bubanoteka LLOK
https://m.edsoo.ru/863ebd16

32 YenoseyectBo B buocdepe 3emnum 1 12

33 CocywectsoBaHWe NpMPOabl U Yel0BeYeCTBa 1 19 Bubnumoteka LLOK
https://m.edsoo.ru/863ebale

34 UTorosoe TectupoBaHue 1 26

OBLLUEE KOTMMYECTBO YACOB MO NPOrPAMME 34 2.5

YYEBHO-METOANYECKOE OBECNEYEHME OBPA30OBATE/IbHOIO NMPOLIECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUAbI ANA YHEHUKA

BbibepuTe yuebHble maTepuansl

BeeauTte cBoi BapuaHT

METOANYECKME MATEPUANDI ANA YYUTENA

BeeguTe AaHHble

LUDPOBbLIE OEPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

BeeguTe AaHHble



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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